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Introdiaction* 



Por a immber of years the Park and Pleasure 



Drive Association of Madison has considered the abolishing of 



is to present a scheme^^ furnish plans, estimate and specifi- 
cations for the elimination of the grade crossing at West 
Washington Avenue. It is proposed to wake a detotir by 
means of a drive constructed along the northwestern shore of 
Lake IConona. This drive will be boiilt on material which 
will be taken out of the lake bottom and filled in along the 
shore by means of an hydraulic dredge. The drive will 
pass un^.emeath the CM. & St.P.R.IU tracks by means of a 
subway. Prom the east approach of the subway the drive 
will e-ctend along the shore at a gradual crade of 2. 25^^. to an 
overhead crossing the foot of Bassett street. This lat- 
ter crossing is of a plate girder design and will have an 
earth filled approac3i on Bassett street from West Wilson 
street to the bridge, To give the drive a rustic appear- 
ance it is proposed to plant shrubbery and trees alon^j the 
drive> thus carrying out the idea of park design. 

The advantages gained by such an improvement 



grade crossings in Madison. 



It is the object of this thes* 
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will be manifold. As about one- fourth of the vehicles en- 
tering lladison come via West Washington avenue and as there 
is a train of some kind or other pulling out or switching in 
the West Madison yard'' of the St. Paul railroad every five 
minutes it is evident how greatly the chance of an accident 
will be lessened by doing away with thJLs grade crossing. 
Vehicles smd pelestrtins will not be ^ietained by trains 6ind 
the drive itself will be an improvenent because of its posi- 
tion along the lake. 

In order to carry out this piece of work it is neces- 
sary to find some means of obtaining the necessary funds 
which would be adequate to pay for the interest charges on 
such an mdertaking. With this point in vierv it is pro^ 
posed to rent the hydraulic dredge -which has been used in 
making available lands in the south eastern part of l£adison- 
The dredge will be brought into the north western comer of 
Lake Monona^ will take the earth out of the lake bottom 300 
feet from shore and will fill in the sliallow shore for a 
distance of from 200 to 300 feet. The drive will skirt the 
edge of this fill and the made land adjacent to the drive 
will be converted into lots. These lots should bring a 
good price (^.s they will front on a broad ^^||f|*^^y(^^(5M^^ 
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drive T-Mch will afford an excellent view of the lake and 
also give a fairly deep lake front* 



drive will hide the nanufacttLrin£^ districts to a certain ex- 
tent and th-us provide a pictures que drive fron the one end 
of Madison to the other* 

Property in this part of the town is very cheap 
for the sirnple reason that very little iitqprovement has treen 



mediate attention. The decay of weeds^ dTair5)ing of refuse 
and consequent fomation of stagnant pools of water afford 
excellent breeding places for mosquitoes. Mosquitoes are 
not only annoying but it is a well loiown fact that they trans- 
mit malaria to the human system. The odors coming from 
these pools in warn weather also need consideration. These 
facts bear evidence that the filling in of this part of the 
lake is a dire necessity to the comnunity. Having now 



shown the necessities for the ini^rovement, offered a scheme 
to obtain the revenue for the same, the engineering side of 
the subject^ Will be taken 15? next. 



The planting of trees and shrubbery along the 



made. 



The sanitary conditions at present also need im- 
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The Survey • 



It became evident from a reoonnoisance sjurvey 



that the only feasible plan to go -andemeath the St. Paul 
tracks wag at the switch stand of the spur track leading to 
the ware-houses to the west of the main track. This switch 
stand is about 1400 feet north of the crossing of the C*M. 
& St.P.R.R. and the C. & N.W.R.R. at the triangle on Lake 
Monona. With this point in view a line of levels was run 
from the BJi. on West Washington avenue one block west of 
the St. Paul tracks* Beginning in the middle of West Wash- 
ington avenue and the main track of theC.M, & St.P.R.R. a 
line of levels > at the base of the rai:^s( stations ta>:en 
every hundred feet)> was ran from this point to the crossing 
on the triangle. 



plotted from these notes that there was a f^ag of about a 
foot and a half in the tracks of the CM. & St.P.R.R. from 
the crossing at the triangle to a point about half way be - 
tween West Washington avenue and West Main street. Eaising 
the track here to a uniform grade of .30855 would materially 
better the same and would also add a foot and a half }\ead 



It became obvious from the profile thAt was 



room to the subway. 



As head 
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obstacles of the siibway it is proposed to petition the St. 
Paul railroad to raise the grade at this point. 



tions of the lake bottom^ shore^ and ad-acent rroporty a 
stadia stirvey was made. The traverse wa?? not a closed one 
b-cct was r\m more like a neander line. The stadia work on 
land was done In the usual way. The sounding's of the lake 
botton> however^ were taken in a some^at different manner. 
The instjranent wa^ set over the various stations and the 
azimuth and distance read. The rodman^ after mailing a hole 
in t:ie ice; took a sounding at the point and called off the 
depth to the instrument man. These soundings were taken 
so as to skirt tlie shore^ the distance between some ranging 
from 50 to 100 feet and extending about 300 feet out. 
These notes were platted as shown in the nap in the back of 
the book. No contour lines are shown because the shots on 
land were taken only to get a relative idea of the lay of 
the same and consequently were few in nur.ber. The best way 
of rfpresenting saiae was therefore thought to be to plat the 
actual observed differences of elevation referred to city 
datum. 



In order to get an idea of the relative eleva- 
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The nap represents that section of Madison in which 
the proposed drive^ subvay, pjid overhead crossing; is to he 
built. The blue numbers r^fer to the lake bottojn iirhich 
is referred to city datum smd are minus (-) The broim 
figuref=j represent elevations on land> are plus (+) and 
are also referred to city datum* The fine red lines shov 
the traverse which was run, while the heavy red lines show 
the proposed route of the drive, subway and overhead cross- 
ing. The cross-hatched area represent buildings while 
everything ini black represents conditions as they are at 
pres ent . 
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The Subway. 



The engineering success of the proposed iiaprove- 



ment depends nainly on the construction of the subway i^ile 
the filling and oveihead crossing are obstacles 'rtiich can be 
easily overcome. In the design of the subway four iii^jort- 
ant q^iestions arose^ viz. 

1. Could the buoyant effect be overcome? 

2. Could the structure be made iiipervious so as to keep 
out the waters of Lake Uonona? 

3* Could the surface drainage waters be taken care of 
econonically? 

4. Could a design of the top cover of the subway be 
bro\iglit within a lirait of 3C including ties and rails. 



585^000 lbs., ifcile the weight of the subway was 
2j 336^830 lbs. This gave a factor of safety against buoy- 
ancy of 3.98. 



to ina>:e concrete iirg^ervious* Various substances have been 
mixed with the cement to bring about such a condition but 
all have been only partially successful* Different Europ- 



Computations showed t?iat the buoyctnt effect was 



For years nimbers of e^erinents have been made 



eah eacperts have been consulted 
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favorably of casing asplialt or pitcli. It was also found 
tliat vario-ufl railroads were at present protecting their con- 
crete structures from the seepage of waters by applying a 
coat of asphalt cut with naphtha. With these considera>' 
tions in view it is proposed^ as a first precaution, to make 
a very rich concrete of l-»'2-3.5 mixture and to insure 
that the same will be well ni:ced smd taiTped. Second, the 
reinforcing material will prevent cracking. Thirdly, to 
do\4ily insure the structure against secpsige it is proposed 
to paint the outside walls of the subway, when the ssime are 
entirely below the water line with a coat of asphalt cut 
with naphtha. The sTirface will then be covered with an 
asphalt ic mastic conposed of 1 part asphalt to four parts of 
sand, the same to be smoothed off with hot smoothing irons 
and thoroughly tarped and pressed to place. 

As the surface drainage will be so taken care 
of that the runoff into the subway will be snail in amount 
it is proposed to use a water Jet suction pur:p to raise the 
water out of the pit and discharge the same into a run-off 
pipe. 

Having gained a foot and a half head room it 
will next be shown how the cover of the subwfi^^^wa^Q^Q^fg 
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to a minin-um. Coxaputations showed that ten 15**^ 100# I 
beams twenty six feet long with a clear span of twenty feet 
could be -used if five were placed imder each rail, the load 
being transmitted to all of them by means of the ties*. The 
I beans will be Joined by means of 7/8 inch rods and nuts. 
The total depth of cover> including a five inch rail, will 
be, I beam, IS'', rail S**, tie C^"" , total 26"^. Corrugated 
sheet metal will be placed between the I beams and loose 
rock will be filled in between the ties and beams. 
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COMPUTATIONS. 

Monent due to dead load; 200# per lineal foot of rail; 

500# per lineal foot of I bea^n; gravel 120(6.25). Total 

load per lineal foot l,450,v^. 

Moment l/8wl 88 , 000 ♦ # 

Max. moment for Cooper's E 50 loading. 307, 100 

Impact 307,100X0.932 286.217*?^ 

Total 681, 317 ♦# 

681317X 12 ,545.054 section 545.05 , 4.54 . Uae 5- 15" 

15 120.10 
modtilTis about 1-1 100# I beams. 

Flange width 6.77" 

Considersing tlie Buoyant Effect. 

The force tending to float the structure is eqxial to the 

weight of the amount of water displaced. 

Depth at high water, elevation 2,15 9.75* 
Width of base 26. 50* 

Length 30' 100* 130.00' 
Volume 130 26.5 9,75 9,360.00 cu, * 

Weight of displaced water 585,000.00# 
Water weighs 62. 5# per cubic foot. 
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Weiglit of the concrete. 

Volume of 4 wii^' walls iising the 

p rl smol dal f omul, a li( A;^- 4A.^-*- ) 

6 



^SUm*'*' 4i50i(;4.2+ 4(16.9)+ 37. 5> 0,643 cu.n. 



Volme of bottom between wings. l£ean height 3.5 ft. 

Mean width 24.0 " 



zs 



fox two ends 2( 50 H 60 + 336 +- 112) 
6 



Volume of base of subway 20)<-3X30 



Volume of sides. 




2.64- 3.08 (15X30) 
2 

2 X 1278 



» 8,466 ou.' 

= 1,800 cu. • 

s. 1,278 cu • 

= 2, 55G cu. ' 



Volume of Top Bailing. 

End area 3.06 D 
2(3.06 X 25) 
Concrete in Road-bed 14(1 . 25) -i- 3.42(0.5) 
Total nunber of cubic feet of concrete 
Total weight of Cone ret •(at 140# per cu. • ) 
I beans 22115*- 100# I 

Dead load of ties, rails, spikes, etc. (Johnson* s Framed Str) 
4.5# per foot (B.ll. ) 100# per foot for rails, spikes, joint 
25X 12 4.5 225# Double track 2X ( '^25) 450# (ties) 



=- 153 ou. • 
s» 19.21 cu.' 

« 16,637 
2,329,18# 
=^ 2, 200# 
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25(100)2 Weight of spikes, rails, etc. =» 5,000# 

Total weight of strtactiare «- 2,336,830# 

Ao the freight of the displaced irater is only 
585,000# there is no danger that it will float. 

Pig-ttxing the Siae of the Ploor of the Subway. 
Spaa 22 ft. Head 9.75 ft. Area of base( considering the 
force of the water 22,gq[. ft. P» span(62.5)head 
Pressure 22(62.5)9.75 = 13,400# 



1£ T»L « 13400 22 12 = 442, OOO''^ 

_8 8 

442000 J. 9.94 ( depth of beam in inches ) 
4460 

aesO.086 X 9.94 »0.86 sq. inches of netal per foot. 

T»11.05 -a- 0.856 



30 



(Jolinson's Tables) 

At end PressTire «30(G2.5) (5) • 9400# 

H-.1L _ 9400(30H12) = 422, OOO^^ 

8 " 8 

Colpit's Tables T«9.55'' a =.0.82" 

Johnson's Y=10.80" a»0.856" 

Assiming no pressure exerted -cqiward, calculating roadway, 
and assuming concrete at 150# per cu. ft. and live load at 
250# per square foot., total 400j^ l>er foot. 
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22' 



2 « 

Total 1£» 400(22M12)« 3.500.000''^ 
8 

^ e 

Total l£«400£30jjQ2X_6,480,000"# 
8 



Prom Johnson's Tables !£= 3,500,000 
X = 31.15 a -2.41 



for 6,480,000 
T=r 42.50 



a -3.23 



• «3.12'' 



e -4.25" 



Aooording to Buell and Hill, in figuring for 
tliemal euid slirinkag© stresses in steel "iritti elastic limit 
at 50,000# it -will be necessary to have 0.82^ of steel. 

0.0082 X 144 « 1.18 si. in. per sq.ft. Using 7/B inch 
rods req-uires 7.5 inch spacing. Decided to "ose 6" spacing. 

r 

Y 



Y . 3500000 ^ 25" 
4460 

a-0.086 (T)=2.15 sq.in. of netal / ft. 



e- 0.1 T= 2. 5* 




T - 6480000 ^38.5* 
4460 

a = 0.086(38.5)- 3.4 sq.in. of netal per foot. e=. O.lXT-3.85 
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Bearing at Ends of I Beams. 

1450# per lineal foot for 5 beams^ span 22 ft. 

Reaction, per bean, 1450 X 11 ^ 3190# iinpact (296^6156 

5 

Max. coripression to resist crusMng 2,000#/sq* in. 

6160 ^3.08 sq.in. 
2000 

Plan^/e width 6.77«, bearing required 3.08 sq.in. 

Therefore beans resting for a distance of one foot will give 

sufficient bearing. 

Bearing Power of Sand Bottom. 

Trautwine gives 2 to 3 ton per square foot as a 

safe load, Rankine 1 to 1.5 ton. .Approximately 12,820# are 

distributed over 300 square feet which will give 12820 ^ 

300" 

42.8/;^/sq*ft. Therefore the bearing power of soil is 

sufficient. 

Figuring the Sides of Subway. 

Assiaaning the surface of rtgpture to be a 
plane, that point of application of the lateral pressure 
of the earth is one-third the height, measured from the bot- 
tom, stnd that the presj=;ure on the face is normal to the 
pressure on the back face 
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t »h>rtan 0,5 AC. D w 
P 3¥ 

(90-16*' 25')/2«36* 47' 

tan -36" 47' • 0.748 

t »15X( 



: 0,748 /no 

/3(14( 



5.7 feet. 



OT/15-tan 22*30' 



c o 




.140) 

ot =15(0.422). 6.33 

110X40.10 » 2210 
2 

2210X5- 2 5G. 85 (area)xi40 



11050 



3.39 ft. 



140 56.85 
2210X5 -X(35.4)(140) 
X -1105A4(S5.4) — 2.28 ft. 
ESTIliATE. 

Concrete Steel Subway. 

Steel reinforcinf^ 7l00O# at 5;/ a lb. 
Concrete 510 cu,yd, at iii6,00 per en. yd. 
Sheeting 360* at 60/ per ft. 
Bracing at ^40.00 per tlionsand B.li. 
Bailing 56 ft at 4^,00 per ft. 
¥ater-jet pttnp. 

Water Proofing at 50/ per sq.yd. 



$3550.00 
3060.00 
. 216.00 
1508.00 
280.00 
400.00 
59.00 



I-bea:ns/ r^at«s.» nuts etc. 43,23n lbs. at 5/ 2162,00 

D ig itized by VJ O O Q IC 
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Plus 15% 



1685.00 
Total 12920.00 
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OVKRHEAD CROSSING. 



The overhead ^^.rossing at the foot of Bassett St., 
will rent upon concrete abutments with a olenr opening o:C 
48 ft. This is the itiininun allovaole clear openinij, as the 
right of way of the railroad cor5>any at this point is 48 ft* 
- 33 ft* on the water side and 15 ft. on the land side^ 
from the center of the tracks. It will be nade of a 
through cir ler desi(;n with only 1 v/alk. This walh will 
be on the outside of the wer^^t girder and will be 6 ft. 
fron voenter of girder to outside edge. The girders will 
be plaoei 24 ft. apart. The length will be 50 ft. C. to C. 
and 52 ft. out to out. 

The floor of roadway will consist of an asphalt 
pa-^rin^;; pla^^^^T uron concrete steel cross^* epjns. 



The % of steel to be used in the crossbeams wil] be 
obtained from the followin^^ formula, which is ve?:^ ^ai^^ely 



0.2 an experimental constant^ anl ( ?c ) ( ^5 ) 




Cross 6ecf /on of Rood way 



used in p^^'^-tic^J P 



0.2 in which P of steel; 
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the nafe unit stresses of the concrete and steel respec- 
tively. 

The crossbeams wil? be prepared B r^onths before being 
used. This wil"^ give tlie concrete a safe cor5>rersive 
stress of 700 lbs. per sq. in. The stress in the steel 
reinforcing rods vfil'^ be tc^en at 12,000 lbs per sq. in. 
Substitutin(j in the above forrmlaj the % of steel is found 
to be 1.17. 

The crossbei-uis will be 12 ft. long and wiDl be placed 
abutting one another r^o as- to fom a soMd floorir^. This 
flooring will be supported upon I- Beans stringers. 

The intemediate stringers will be spaced 6 ft. apart 
and the 2 outside ones will be placed 1 ft. frora the center 
of girders. The stringers wil^ be riveted to the web of the 
floor beans so a^ to bring the top f^urfa^c of the crossbeams 
flush with the top surface of the floorbeans. 

The floor beans will be spaced, 12.5 ft. apart emd 
will'be riveted.to tlie webs of the ^^irlers. 

The sidewalk will consist of a concrete flooring 
reinforced with iron netting and will be supported upon 
2 stringers spacrd 5 ft. apart, the inner one ?>eiTv^ 6 in. 




« 
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fron tiie '^.enter of girder. The stringers wi^I rest tipon 
brackets riveted to the web of the girder at the point of 
connection of the floorLcar^s. Upon these hra(^.kets at 3 inl 
fron the edge of the walk will be siipported a rail fenoe^ 
a sketch of which is shown below: 




IT 



The bridge wi31 be designed to carry, in addition 
to its own weight, a live load '^ue to a crowd of people, 
which wil? be taken at 100 lbs. per s-^, ft* A concentrated 
load due to a 15 ton roller^ plan of which is shown below^ 
will also be provided for. 



JO' 
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DESIGN. 
Ploor System. 

CHOSSBKAIJS: The beans will be coirqputed as consist in/;^ of 

sir^le spans of 6 ft. in. The naxirmin live loa^T Ttioment 

will oo'-jur when one wheel of the roller is at the center. 

Assuning the total "^oad ar, bein(5 concentrated at the 

center^ Maxinijn nonent= "^^^^^ X B ^ leo^OOO in. lbs. 

4 

For coriputin^j; the section the followin/j; forrml.a 
which is very largely used in practice will be enployed: 

7^ = 0.85 X P X Ps 

bd 

in which M Maxirium binding moment; b and d breadth aji^l 

depth of beam respectively; p of steel; Fibre stress 

of the steel and .85 an e^'perimental constant. 

Assuming b as 24 in. imd substituting in above 

formula we get: ^^f";r^ - 0.85 n .0117 X 12000 
^ 24 d 

from which d»7.94. 

:u:DISIGN^ op CJ10SSB1J\LS: in the redesign the weight of 

the beam and the superincumbent material wil'' be considered. 
Assume new depth of beam a?? 8.^ ft. 

The weight of the material per cu. ft. wil? be taken 
as follows: 
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Steel Concrete 3 50 Tbs, 

Concrete 140 " 

Asphalt 100 

Binder 125 " 

Using the al»ove values the weight supported by the 

crossbetm wil? be: 

Crossbe.'jjn 6 X 2 X 150-1275 lbs. 
12 

Cro-wn 6 X 2 X X 140 =470 " 

Binder 6 X 2 X X 125 = n 25 - 

Asphalt 6 X 2 X -if^ X 100 = 200 - 

- ^' Total 2070 M 

lla-ciirrun nohent due to dead load 

2070L|.6JL12_^ 10^00 in. lbs. 

Total 'lead and li-re loa- nonent 

380000 + 18700 = 398700 in. lbs. 
Substituting^ ir above f omul a we get: 

a = 8.3 

The ass\amea depth of 8.5 in. will be used. 
STRINGLRS: 

Intei^aediate Stringers: Here also rf well as in 

futiire 'Calculations the wei/jht of the roller wheels will 
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be as stoned as bein^j concentrated at a poirt. 

To get the inaximim live load 
moment upon the stringer the 2 rear 
wheels will be equidistant from the 
center line or strin/jer and midway 
between the floor bea!Tis^ ?hovn 
in sketchy in which case the load on 



stringer wil"^ he, 

2 X 10000 X 42 

7r; 



r/oo/ Beam 



4S. 



^^^^ 



Fhor Beam 



r=ll,700 lbs. 



The dead load on stringer 



12.5 



X 2C7C=:il2,9C01bs^ 



Weight of 'stringer ( assuned at 40 lbs per foot) = 500 lbs, 

4. 4 , X. 12900 ^ 500 -Ml. 700 
Total nacimum end shear « ^ — ^ — «125Co lbs. 

Total ma:cimn moment «12.5 X 12 ("^-^r^ + 13i00 

^4 ' 

690^000 in. Iba. 

From table?^ in Canbria a 12-I-B-105 weight 40 Lbs. will 
carry 710^00 in. Lbs. 

Outside Stringers: To get t3ie naxiimum live load moment 
upon the stringer^ one rear wheel of roller wil3 cone in 
contact with curb and will be midway between floor beams. 



Assume entire weight of wheel upon the stringer. 
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The dead load on stringer will be about tliat on tiio in- 
termediate stringer or 6500 lbs. 

Weight of stringer ( assuned at 31. 5 lbs per ft. ) « 400 Ibs^ 
Total maxirrun end shear - ^ ^^^^ » 10200 lbs. 

Total inaxinwa noment 12.5 x 12 ( """^^^ ^^^^ j^^SOO^OOO in. lbs. 
From Cambria a 12-1 weight 31.5 lbs. will , carry 570>000 in. 
lbs. 

FLOOR BEAMS: 

Intermediate Floor Beans: The maxirniim live load 
moment will ocoiir when the 2 adjacent panels are fully 
loaded with a crowd of people at 100 lbs. per sq. ft. 
Both the live and dead loads will be concentrated at the 
points of connection of the stringers to the floor beams. 

At connection of intf Tnaedinte j?trin£:ers: 

live load- 6 X 12 X 100 = 7500 lbs. 

dead IorT 13400 " 

Total 20,900 - 

At connection of outside stringers: 

live Toad = 3. 5 X 12.5 X 100=4400 lbs. 

dead load 6900 

Total 11,300 
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The distribution of loads 
are shown in sketch. 



0) (y> 



TotaT naxinura end shear ( assiirdntj; wei^^-iht Ox rioori'eaon at 
100 lbs. per ). 24Xl00n^ 3 X20,900f 2X11,300 , ^g^^^^ 

Total ma-cirtnm noraent -.43, 700 X 12-20,900 X 6-11.3 X 11-1200 X 
6 =266,000 ft. lbs. 

Pron Carabria a 24-1 weiglxt 100 lbs. will carry 264,400 ft. 
lbs. 

This section may be used, the deficiency bein{^ only about .5^. 
End Floor Beams: The maxirum live load , upon this floor 
beam wil] ooiur when the 2 rear roller 
wheels are upon it and equidistant 45 



fron its center as shown in sketch. ^ < ^^C fe fl^^j^ 'T 




The inaxinan load upon the floor bean due to the front 
10000 X 3,5 



wheel = 



of becui. 



12.5 



=5 2800 lbs. and t^ilT bccur at- the center 



The dead 3oalf5 irron the floor bean wi?? be at the 
stringer connections. 

At inteniediate stringers dead loal=: fi700 lbs. 
At outside ft ft ^ 3500 - 



The distribution of loads are as shown in sketch: 
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m 



.1 ^ 



Total ma-dLrtan end shear ( assumlnp vreight of floor beam at 
90 lbs. per 24 )( 90 f 9500 f 2 { 3.5 f- 6. ? -HO.O ) X 1000^ 

26^000 lbs. 

Total na:dLTauii nonent 

1000 ( 25.9 X 12-3.5 X 11-6.7 >f 6-10 V 2.5-.1.1 X 6 ) = 
202000 ft. lbs. 

Prom Canbria a 20 in* I -B- 121 -weight 90 lbs will carry 
207,700 ft. lbs. 

FLOORING. The inaKinuji live load \ipon the sidewalk is 
that due to a crowd of people at 100 lbs. per sq. ft. 

In the St. Louis E:q>finded Metal Go's oatalo^e it is 
found that a 3 in. layer of concrete reinforced by a nett- 
in£j witli 2.5 in. neshef? will support over a spsm of 5 .^t. a 
load of 960 lbs. per -sq. ft. besides its own wei(5ht. This 
will £iive a factor of safety of 9.6. and wi3? be used. 
STivINGl]RS: Lach strin^jer will carry .5 the load in the 
panel, jissuning t}ie wei^jht of the walk at 140 lbs. per cu. 
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ft. and that only 5 ft. of wallc can oarry a live load; 

read load 12.5 3 .25 140 1300 lbs. 

Max. live 3oad 12,5 2.75 100 3430 l bs. 

Total 4730 " 

Total ittajcimmi moment — ^|*^ — ^ 89,000 in. lbs. 

O 

A Cambria 5 in. I-B wt. 14.75 will carry 97,500 in. lbs. 
DJlA-CXtTS: The raaximura loa<Is on bracket will be those due 
to: its oym weight; laax. stringer reactions; and weight 
of fence* 

Weight of Bracket: The bracket will be made -up of a web 
with 2 angles at the top and 2 angles at the bottom which 
will serve as stiffeners* 

Assime depth of bracket next to the girder at 30 in, 

o 

and 6,5 in. at the end. Thickness of web — in. and the 

8 

5 

angles ^ ^ ^6 * 
The volume of the web 

30 6.5 60 3 ..^ . ^ 

— 2 g 410 cu. in. .24 c\i. ft. 

Weight of web at 490 lbs. per cu. ft. 120 lbs. 

Weight of angles at 6.1 lbs. per ft. 160 ^ 

Assune weight of rivets, 20 

Total 300 

Weight of fence: The piping is 2 in. in dianeter and 
in. thick, weighing 6 lbs. per lineal ft. 
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Ass"aning the weight of sjiports at 30 Ibs.^ the load uron 
bracket due to weight of .fenoo will be 12.5 y 3 X 6 +30 « 
250 lbs. 

Moments: The loads applied at points of connection of 
stringers will be the sum of the live 8uid dead load carried 
by the stringer ^ the weight of stringer itself « 

4730-f-12,5 X 14.75«:4900 lbs. 
The loads upon bracket will be applied af> shown below: 




4900 X( 6+66 ) + 300X 30 + 250 X69 =380^000 in. lbs. 
Section: The effective depth «30.25-1.85 = 28.40 
Area required for bending moment^ 28^4^^?6G06 ~ 

Gross . Net 

Area of 1 web: IxSOX - = 1.4 i.l 

8 

This is Tiorc than is necessary. The angles are therefore 
not necessary but will be used as stiff eners cind will be 

3 in. 3 in. ^ in.* 

8 
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PLATE GIKDEES. 

PANEL LOADS: The live and dead load weights VD[^on the 
girder will he concentrated at the points of attachment of 
floor beams and brackets to the girder • The depth of the 
girder wil? be assnned at 72.25 in. b. to h. of an-fles. 

The Girder with attached walk will first be considered. 

The actual dead and live loads on the walks=. 
2 X 4900 +300 +250-10,200 lbs. 

Asstunine the center of gra^'-ity of these loads 
at 3 ft. fron the girder, the load exerted on the girder 
due to eccentricity of the walk will be 10200 lbs 

10500 lbs. 

The other loads will be as follows: 

Uaxinun reaction at end of floor bean 43,700 lbs. 

T/eight of 12— ft. of girder assuned at 325 lbs. 
2 

per foot, 4,100 " 

Total narcirmri dead and live panel load = 

10,500^-43,700+4400= f.8800 lbs. 

Uax. L. panel L.«12,5 ( 12-^5.5 )X 100= 21800 

D. panel L. 36,500 " . 

I'OIOCNTS : For nax, raoments the girder shotO d be 

fully loaded. 
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Maximun Ifonent at cent eras 

12.5 ( -1x58000X 2-5000 ) 12=17,400,000 in. lbs. 
Maxiiwi Moment at quarter point = 

12. 5 X- X 58000X 12-13,000,000 in. lbs. 
1£AjCD£UM Sin«:iAilS: For maximun live load shears in end 
panels the girder should be fully loaded* For maximun 
live load shears in center panels^ hut 2 panels should be 
loaded. 

Maximun Shear in end panel » 

-^X 58000 =:87, 000 lbs. 

Maxiroun L. L. shear in center panels 

21300 (i-±-^) -16000 lbs. 
^ 4 ' 

Maxi nun D. L, shear = 

X 37000-37000 =18, 500 lbs. 

2 

Ha-cinun tota*^ shear in center panel — 

18^500 + 10,000-34500 lbs, 

THICKNESS OF V/EB: The required tliickneps — the max. end 

shear divided by : ( the allowable shearin^^ <^tress per sq. 

in, X depth ot web. )^ 
87C00 ^^^^34 



A — in. web will be nsel. 



'J 000 X 72 
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FKtiNGE: TJie net nrea require 1 for Llange-ithe nax. monent 
divided ( allowable fibre stress X depth of section) =: 

:15 sq. in. 



3 7.400^000 



16GC0 X 72.25 
Area of ^ web=Bt3.4 sq. in. 

Required area for fl^m^^e 15-3.4 1.6 sq. in. 

" " 3 

2-6 X6X— angles whose net area i'^ 8.1 sq. in. will be 
used and the remaining 3.5 sq. in. of flange area will be 
taken care of by cover plate:^. 

Cover Plate: The cover plates will be inade 14 in. wide. 

Net width after deducting n.7 in. for rivet holes is 12.3 

Thickness of plate required — ,' ^ ' «.285 

A — in. cover plate wii"^ be used. 
8 

Redesign of flange: The center of gravity fron back of 
angles : 

of ^jover plate .1875" 

angles 1.64" 
The center of gravity of flange from back of angle, the 
area of the j& and cover plate being 8.72 and 4.64 sq. in. 

respectively,^ 

1,64X B.72-.1875 X4.64 _ i qO 
8.72-^4.64 " • 

Effective deptli of girder «:72. 25-2 =^70. 25 
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Total flange area required«» ^^/^OO^OCO , 

^ 16,000X70.25 • 

The flange used above gives a greater total area than this 
and -will be used. 

Length of Cover Plate: The nonent at the quarter point = 
13,000,000. 

Ass"uning that no plate is required at thi?: point the effect- 
ive depth vri 11 be 68.97 inches. 

nPt A - 13,000,000 « r, 
R. net A. - 35^000X68.97 ""l* 

The web and angles give a net area of 3-1,5 sq. in. 
The moraent at 1 ft. past the quarter point = 

X 13,000,000=12,400,000 
This will require a net area of 11.3 sq. in. 
For safety the plate will be extended 2 ft. past the 
quarter point. 

In the upper flange the cover plate will be extended to 
the end of girder so as to protect it fron rain and snow. 
End Stiffeners: The end sti:Cfeners will be designed to 

carry all the end shear. The area required will then be 

07, too . - - , 
^^^-5.5 sq. in. 

The angles used S . » •> jl") will give an ared of 

y2-D X D X Q J 

14.8 in. 
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Intenaediate Stiffeners: Stiffener an(jles ?} ^ X S X ^ 
placed on each side of girder ( except those at the point 
of connection of floor beains to the girder 'wiiere both iril? 
be placed on the outside) and will be spaced 4 ft, -2 in* 

apart. Stiffener angles at the floor beams will be 5 X 3 -rX 

3". 



Pillerplates will be used under all stiffeners. 

Bed Plates: The bed plat 46s win be of such area so as not 

to exert more than 400 lbs. per sq. in. upon the masonry. 

The pressure upon them will be equal to the maximum end 

reaction. 

The area required = - 218 sq. in. 

A bed plate 15in. X 15 in. X in. wil? be used. Area 225 
Girder Without Walk. The web in cir^ler designed^ as well 
as angles and stiffeners are of the least peimissible width* 
The depth of 2 girders should be the same. Therefore this 
girder will be same as other girder except in ininor details 
as shown on drawing. 

RIVETS. 

g 

— In. rivets wii:i be used throughout, the bearing and 
shearing stresses will be 22,000 and 9000 lbs. respective- 
ly- 
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Flange Angles: The maxinan allowable pitch in flange 
angles will be obtained by substituting values in fonmila 

given by Johnson in his Framed Structures. 

At end P ^8>lt3.4 ^6200X 70.25 ^ 
At end P • A g^QQQ - 7.1 

Two rows of rivets will be used. The pitch will be 4.5 
in. up to 2nd stiffeners and 6 in. thereafter. 
Ploor Beans: The floor beans wil? be connected to the 
girders by 2 angles. The nunber of rivets wi:!l bp obtained 
by dividing' the nardLTOun end shear in floor l.^ean by 3975 

( the shearing values of a — in. rivet ) 

43 J 700 , . . 

ggyg - 11 ( shop rivets ) 

Adding 255^ for field riveting will give 14 rivets. There 

will be 7 in each angle. 

^lil^^ ^ 7 ( shop rivets ) or 9 field ri^rets. 

For connecting angles to the floor bean 9 rivets will 
be used. 

In the end floor bearns it is found that 8 rivets for 
connecting the beans to girder and 5 rivets for connecting 
angles to the beam^ are required. 

Stringers: The stringers wil? be connected to the floor 
beans by 2 angles. 
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12500 
3975 



= 4 ( shop rivets ) or 5 field rivets. 



In the outside stringers it is found that 4 field 
rivets are required. 

Bracket: At the p^int where the brackets are to be attach- 
ed> there are 2 stiff eners placed back to ]>aok with an 
intervening space of ^ in. The web of the bracket will 
occupy this intervening space and will he riveted to the 
stiff eners as shown in drawings. 

We will first consider the number of rivetf^* required 
to fasten the bracket to the stiffener. 

Assume projecting stiffener leg 

at 5 in. and insert as numy rivets as 

possible. Pron standarJ. tables it is 

found that the least allowable pitch 

for — in. angles in a 5 in. angle 
4 

leg will be 1 in. 
^ 2 

Arraiiging rivets as shown in figure^ the total mo- 
ment that they will bear with a maximum stress of 6200 lbs. 
on last rivet is found, by taking moment n a1)Out the center 
of gravity of the rivets to be: 

2xf ( 9% 8^ ....1 
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3 X^^^ X J?85 = 588,000 in. lbs. 
9 

Assuming tlie strength of field rivets at 75$^ tliat of 
shop rivets^ the allowable nonent iipon rivets wil? he: 
.75 X 588^000= 440^000 in. lbs. 

The above arrangement of rivets wi?i be used> since 
the inad.raum moment to be borne is only 380^000 in. lbs. 

In figuring the rivets connecting the bracket to the 
girder^ 13 in. of stiffener above the bracket will be 
a^^sumed as part of the bracket. 
The rivets will be in tension^ and 
assiming then spa^^ei as in acconpany- 
ing figure and .coirg^uting moments as 
above/ it is found that t3\e tension 
in last rivet is equal to tlie total 
moment divided by 17^. 



^^^^^^ = .2160. lbs. 
This "Will give a tensile stress of 4,900 per sq. in. 
Above arran^jement of rivets will be erq^loyed. 



Estina-te. 
Bridge St eel, 46, 100 lbs. at 5/ 
Steel reinforcing, 5700 lbs. at 5/ 



^2305.00 
285.00 
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Concrete, 46 en. yds. at <J6.00 $276,00 

Asphalt paving 133 sq, yds. at $3.00 399.00 

Plus 15$g 490.00 

Total ^^3,755.00 
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Abutnents and Ketaininrj ;7all. 



The approacli froim West Wilson street to the 



bridge will be on the east side of the street and to allow 
for sufficient roadway in front of the property on the op- 
posite side a retaining wall will be connected with the 



gr.'wity type and will be made of a natural cenent concrete 
of a 1-3-6 mixture. (It has been found by e:<perineant that 
natural cement gives greater strength for a given cost than 
Port and cement.) The front faces of the abutment ^ ar well 

as of the wing and retaining walls, will be straight and in 
order not to intrude varon the railroad's ripht of way the 
aLutment on the water side will be 33 feet «ind on the ?and 
side 15 feet from the center of the tracks, respectively. 

Abutnent on Vater Side. 
The hei{^ht of the parapet, to conform with the 
hei^jht of the hrid>re floor above the bed-plate?, will be 2* 
9'*. The tl^iokness wii:i be 1.5 feet. The length of the 
top wil? be 30 feet, this being the width of the roadway. 



af.utnent at right angles to it, thus constituting one of its 



wings. 



The abutments and retaining vrall will be of the 
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The len^rth. of the bottom wil?. be 30 feet plus the SL^otmt 
due to the two to one r^lope of the earth whioh will give a 
total width of 41 feet. 

In orrlor to get the reciuire ? nlearanoe of 22 
feet above the base of rails it is fottncl from the profile 
that the bri'lge seat should be 29* -e" above the groxand line. 
Adding 9** for tlie distance of ground line above the base 
wil? give a height of 30* S** . The width of the base will 
be figure*] as 0.4 of the height of the wal? , 

By a grap2iical solution of re- 
solving the forces due to; the weight of 
masonry; the earth pressure ; and the 
reaction due to the bridge loading^ it 
is found that three 18 inch footing 
courses arranged as shown in figure^ 
will bring the resultant pressure with- 
in the iiidHe third and will exerts up- 
on the foundation, a maximun pressure 
Just within 3 ton per square foot. 
In the above fi/!ure P is the presr?ure of the earth which is 
assuned as acting nomal to tlie back wall, w is the weight 

of riasonry, 11* is the reaction due to the bridge loading. 
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and R is the resultant of all the forces* 

The wine walls wil? be of the strai£iht type, irith a 
top width of 1.5 feet and a width at the bottom equal to 
0.4 of the height. They^ as well as the bridge seat> will 
be finished with a coping 18 inches deep and projecting 
3 inche? fron the face of the wall. 

The bridge seat will be made 2 ft« wide, this allowing 
a clearance of 4.6 in. on each side of the bed-plate* 



The area of cross- sect ion through the abutment is 
found to be 338.5 sq. ft. Multiplying this by the length, 
41 ft* anl deducting for the slope of the parapet wall 
gives 13,870 cu. ft. for the volume of abutment. 

The wing walls will extend from the abutnent wit]\ a 
top slope of 2 to 1 until a height of 7 ft. is reached. 
They will have two footing courses iip to a point fifteen 
ft. from the aijutment, thereafter there will be but one 
course. 

Length of wing wall«2X31.75 - 2yf7«49.5 ft. 
In coi!5?uting the volume of the wing wall we will 
first consider the first fifteen feet from the abutment. 



CQllPUTATIONS. 
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Width of base of section at abutmont — .4 X 30.25 =12. 
Area of section «a 249.5 sq. ft. 
Batter of inside fa.>e = |§^5 =2^85 

og 75 

¥idth or hase of end section 1.5 "o^or ^•^ 

2.0D 

Area of section 161.1 aq. ft. 





Width of bafse of niddle section 
12.1 9.5 



10.8 



Area of section 202.9 





Volui'.e by prisnoidal fonnula 3^055 cu. ft. 

Remainin{j 34.5 feet of wing vrall. 
Width of base of end section 

I'. 

Art-a of section 21.6 sq. ft* 

Width of bane of niddle section 

9.5 3.4 ^ . 
^ 6.5 

Area of section 69.1 sq. ft. 

Area of other end section 42.3 sq. ft. 
Volixne oC wing 1,957 cu. ft. 

Total voliine of abutment and tvro wing walls 

23,894 cu. ft. 
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ABUTMENT ON LAND SIDE. 

The parapet wall with exception of the bottom length 
will be sinilar to that of the opposite abutment. The 
r€tainin{j wall will be connected to the west side of the 
abutment > and this wil? dispense with the necessity of in- 
creasing the length of this side of the abutment so as to 
conform with the slope of the earth* The increase in 
length will be 1.5 feet^ which is tlio top width of the re- 
taining wall. This will give a length of abutment of 
thirty seven feet. 

In crrder to get the required clearance^ it is found 
from the profile that the bridge seat should be 20 feet 3 
inches above the ground line. Adding 9 inches for distance 
of ground line above base^ wil?.- give a height of 21 feet. 

By a graphical 5^olution it was found that a section 
with base equal to .4 the height and an 18 inch footings 
projecting 1 foot on both sides^ will bring the resultemt 
pressure within the middle third and will give a maximum 
pressure of 2.5 tons per sq. ft. 

The wing wall ( with exception of length and footing) 
and bridge seat will in all respects be similar to those 
of the other abutment. 
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CQlvIPUTATIONS. 

Area of section through abutment is found to be 168 ♦ 3 
feet. Volume of abutment =»;.6^ 216 cu. ft. • 

There will be but one footing course throughout 
length of the win^*^ wall. Length of wing wall =2x22.5-2X7=; 
31 feet. 



Width of base at abutment 
It will be made 8.5. 

Area of section 120.8 sq. ft. 



.4x21-8.4. 



Batter on inaides:- 

i JL 



2 

3 





Width of base of end sectlon»» 



1.5 3.3 

3 

Area of section =al8. 2 sq. ft. 



Width of base of ^lidfjle section^ 
2 " 




Area of section*60.9 sq. ft.'|»; 
• Volume of wing=1^975 cu. ft. ^ 

Total volume of abutment and wi3Tg«9^i91 cu. ft< 
RETAINING WALL. 
The grade of the approach is 3.3$? .^jid the slope of 
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the ground Is found from the profile to he about 1 to 10 • 
To conform to these the sloj^e of the top of the wall will 
be 1 to 30 and of the bottom 1 to 10. 

The base of a structure is never built on a slope 
therefor it will be necessary to take offset. The offsets 
will be taken at 18 in. 17ith these offfjets and slope of 
1 to 10 it will be nost econoMcal to take these offsets 



every 15 f^et. Below is shown a lon^jitudinal section 
through the wall. 



The wall will be conti^.ued intil a height of 6 feet 
Is reached. •. The footing will be 18 inches thick with a 
1 foot offset. The coring will be 18 inches deep and will 
project 3 inchet' from face of wall* 



TfiOcing the last portion 5 ft. long the length of 
wall is 155 ft. f\ 




COKPUTATIONS. 



Batter of inside face ^ 



Section at abutment 148 5q# ft. 



_8 ^1 
23.8*3 
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Height of end section^ 

23.3 - =23.3 

30 



Width =1.5-1- 



23.3 



9.2 




Area of section 141.5 aq. fti 

Height of middle section- 
23. 8. 23.3 



'23.5 



Width of base' 




0.5 -j- 9.2 Q » 

2 

Area of section =146.1 sq. ft. 

Volxane — 2184. 7 cu. ft. 
Deductinc volume of wed^je ( a-l)-c-d-e in above figure) al- 
ready figured in abutraent,, the voluixe = 1890 ou. ft. 

By a similar method of con5>utation, the volume of the 
remaining portion of the vail is found to be as follovs: 
2nd - 15 ft. 1890 cu. ft. 

3rd - " 1709 " 

4th - " " 1307 " 



5th - 
6th - 
7th - 
8th - 



N H 



H If 



1146 

941 " 

765 " 

588 " 
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9tli - 15 ft. 447 cu. ft. 

10th - " " 223 " 

Last - 5 88 " " 

9184 

1st, portion 189Q 
Voluae of Wa"'l 1^,074 

Total volurae of concrete i:i rxb-utnents wing and 
retaining walls = 1598 cu. yds. 

On top of the retaining wO-l will be placed a rail 
fence 2.5 feet high, mde of 2-inch gas piping si:5;!poi^®<^- 
every 15, feet. It will be very sirjtrle as shown below: 

Estinateil weight at 6 lbs, per 1 inea^ foot, of pipe» 
850 lbs. 

Estinate. 

Concrete, 1598 cu. yds. at $4.00 6392.00 

Bracing, sheeting, scaffolding etc. at 

$24.00 per thousand B. M. 1356.00 

Iron Pence: 850 lbs. at 5/ 43.00 

Plus 15^6 1169.00 

V78960.00 
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The drive will extend as shown in aoco7?panying nap 
rron the intersection of Washington Ave., and Ifiirray St., 
to intersection o.f West Wilson and Bassett streets. In 
order to provide against hJLgh water the top surface of 
drive will at no place ( with exception of subway ) be less 
than 2 ft. above the datum plane. It is found necessary, 
in order to get the required head room, to liave the floor 
of subway 6.8 feet below latum; and in order to get the 
required clearance over the C. M. ft St. P. K. R. tracks, 
the elevation of the bridge floor rmst be 30.3 ft» above 
the datum. These considerations will detenoine the pro- 
file of the proposed drive, drawings of which together 
•vd.th present profile are hereto annexed. 

To confom to the roads to w}iich it is connected, 
the drive will be nade of broken stone. 

The riaterial upon which t}iis drive is to be built 
will be a nixture of scxnd and pra^rel, dred^'i:ed from the lake 
bottom. This usually drains very easily, but to be on the 
safe side we will assume that it is retentive of moisture 
and will be hard to drain. In such a care the soil will 
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work tcp into the f?tone and the road metal will work down 
into the soil^ This difficulty can be obviated by the use 
of a Telford founvdation. 
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DESIGH* 



Tlie design of road as sho^m -upon accortpsmyii^ draw- 
ings will be as follows: 

The subgrade will first be nade to confom to the 
finished grade of drive* The stone foundation 9 feet in 
width will be placed in the center of the road. This 
foundation will consist of large stones laid on edge^ 
lengthwise of drive with narrow side down> and will be 
6 inches high. 

Upon this foundation wil"^ then be placed a 3 inch 
layer of ciushed stone ( the pieces of which f^hall be 1.5 
to 2 ihchef? in dianeter) which wil^ be thorou^^hly ro?led 
by a steam roller. After this layer becomes firra another 
one 3 inches thick will be added, the interspaces filled 
with screenings, and then it will be thoroughly rolled. 
These layers will overlap the foundation 2.5 feet on each 
side, forming wings. The width of drivway will be 30 feet 
from out to out of shoulders, the latter being of gravel emd 
8 feet wide. 

A tile drain wi^l be placed 2 feet under edge of 
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pavement on water side of drive. 

Total lenijth of drive, including bridge and subwajjss. 
4400 feet. 

Estimate, 

Telford Road^ G500 sq, yds, at ^^1,50 i^9750.00 

Tile Drain, (5 in.) 

4200 ft. at $20.00 per 1£. 84.00 

Plus 15% 1475.00 

Total 11,309.00 
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The anotint of fill required will be tliat necesfsary 
for building the enbaiiknent for the drive with a 2 to 1 
slope plus that required for fil"^ing in that portion of 
the lake between the drive on the west side of the subway, 
and the lake shore* The latter fill will be brou^jht \yp to 
the le^el of the road-bed and will corrprise the land to 
be converted into lots. The Fark and Pleasure Drive 
Association will rent the hydraulic dredge which has been 
in use in the southeastern part of Madison, with which it : 
is estinated that it can dredge at 12fif per on. yd* ( in- 
cluding the rent of the dredge cost of fuel and wages of 
the men). 

The volune of this fill was obtained by drawing Mpon 
cross-section paper cross-sections of every 100 feet* The 
liorizonta!). and vertical scales were taken alike and the 
area of each section was then obtained by means of a plan- 
ineter* The volume of each 100 feet was then obtained by 
the method of averaging end areas. 

The total volune of fill was corputed to be 295,705 
du. yds. 
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Estimate, 

Pill- 295,705 cu. yds. at 12/ ^35,484,00 

Total Estimate of Project, 

Subway iJ12,920.00 

Overhead Crossing 3,755,00 

Abutments and Retaining,' Wall 8,960,00 

Drive 31,309.00 

Pill 35.484.00 

Grand Total 72,428.00 

Probable receipts from lots: 

68 fifty ft. Tots at ^25.00 per ft. ^^85,000.00 
Amount of money left for -paxk. pxirposes, 32,572.00 
Interest charges on. investment at 5$», 3,621,40 

This will necessitate the pale of three lots 
per year. 
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ADVERTISEMENT. 



Construction of Concrete Steel Subiray. 



Office of 



Madison^ Wis 



May 



1905, 



Sealed proposals will be received at this office until 2 o- 



fumisJiing naterial and building a concrete steel subway 
underneath the Chicago, Milwaukee, and St. Paul R^R* tracks 
at t]ie triangle south of the West Madison station. Plans, 
specification??, forms of proposals and other infomation nay 
be obtained on application to the undersigned. The rig}it 
is reser^red to reject any and all bids and to waive defects. 



clock, P.M., of Saturday, 



, for excavating. 



Engineer in Charge. 



Madison, ¥is. 
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ADVLHTISinEElTT. 
Plate Girder Bridge. 

Office of Madison^ ¥i6., TdZij..., 1905, 

Sealed prprosals will be received at this office until 2 o- 

clock^ T.U., of Saturday^ ( for fumis3ii:^j 

material^ bnilding and erectinc a plate girder bridge over 
tlie Cliicago^ Milwaukee and SI. Paul R» K. tracks at the 
foot of Bassett St*^ at Madison^ Wis. Plans^ specifications 
fonts of proposals and other infomation may be obtained 
on application to the undersigneds The right is ref?er^^ed 
to reject any and all bids and to waive defects. 



Engineer in Charge. 
l£adison. Wis. 
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ADVEl^ISiaiEIiT. 



Abutments and Retainin^j Wall. 



Office of 



Madisonj ¥is*^ May 



• • • / 



1905^ 



Sealed proposals vril? be received at this o.Cfice until 2 o- 



fumishin^j material and building two concrete bridge 
abuteiients and a retaining wall at the foot of Bassett St,^ 
at l£adison> Wis. PI ems ^ specifications^ foms of pro- 
posals anu other infomation nay be obtained 6n application 
to the undersigned. The right is reserved to reject any 
and all bids and to waive defects. 



clock, P.M., of Sat\xrday, 



( for excavating 



Engineer in Charge. 



Madison, Wis. 



% 
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Telford iload. 

Office of Uadison^ Wis.> llay,.., 1905^ 

Sealed proposals wil? be received at this office until 2 o- 

clock^ P.M. ^ of Saturday^ ( for construction 

of a Telford road from intersection of li7. Washington Ave., 
and Murray St* to the intersection of Bassett and ¥. ¥ilson 
St. at lladi55on> Wis. Plans, specifications, f orris of 
proT'Osalr. and other inf orr'iation nay be obtained on application 
to the undersigned. The right is reserved to reject any 
and all bids and to waive defects. 



Engineer in Charge* 
Madison, Wis. 
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NOTICE TO COTTTEACTOIiS. 
Sealed proj^osals for 



in the City of Uadis^on, Wis., in a'lOorcTance with 

the contract and specif ioations contained herewith, will 
be received at the \intil 2:30 P.M., Satiirday, .. 



his proposal his name and place of lesiccrcf, ri^res of aHl 
persons interested with hin, and also that it is nade with- 
out any connections with any other person na>ving any bid 
for the above work. 



and wiVi at that tiTi# euid place be publicly 



opened and read. 



Each bidder is requested to state in 



The plans are on file at 



The work to be done con?=^ists of 



aocordir^ to the dinensions 



shown on plan??. 



All proposals nust be made on a blank 



f om here- 
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to annealed. Proposals shall cover the cost of all naterial, 
labor and royalty on patents^ incidental to the coirpletion 
of the work with full conformity to the plans and specifi- 
cations > and with such detailed plans as shall be imde by 
the Engineer or drawn by the Contractor and approved by the 
Engineer. Prices sliall be stated in figures and in writ- 



of of the proposal, nftiich same amount shall be forfeited 
should the bidder or bidders to iCiom the contract is awarded 
refuse or neglect, within ten days after due notice of the 
award of the contract had been given, to execute the con- 



money the difference between his or their bids 1610 shall 
actually enter into the contract to do the prescribed work 
with such extra cost entailed by priating and advertising as 
such refusal may -mke mecessary. Such checks shall be re- 
turned to the unsuccessful bidders after the award of con- 
tract has been made. 

The bidder shall state the number of worki?^ 
days required to finish the work. Sundays and legal holi- 



iag. 



Each proposal shall be accoripanied by a certi- 



fied olieck to the order of 



for the sum 



tract, that the 



may deduct from said 
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days shall not be co?igidered working days?. The work oon- 
tenplated by this iTtproveraeiit ighall be oorpleted on or be- 
fore tlie 



the former rmst file with hig signattire legal evidence of 
his authority to do so. If a person signs for a corpora 
ation he nust present legal evidence Wiat he has a ri(;htf^al 
authority to such -signature, that the signatiire is binding 
Mpon the corporation and that the corporation has legal ex- 
istence. 



the faithful perf omance of the contract and payment of all 
indebtedness on account of materieil furnished, labor per- 
formed^ or fees for any purpose "^Ciatsoever. 

The form of proposal, specifications, contract 
and bond will be found in the following pages. 



any and all proposals and reserves the right to award the 
contract as it deeios best for the interests of 



If the proposal or contract is signed by another 



A bond of # 



will be required to instire 



The 



reserves the riglit to reject 



Signed. ( 

( 
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PEDPOSAL. 



Madison^ Wis 



1905. 



To tlie 



Gentlemen: - 

The undersigned ( hereafter called the contract- 
or) hereby declares that his bid is made in good faiths free 
from fraTod^ free from connection with any other persons 
bidding on the sa le work^ that the only persons interested 
are those named below^ that the locality where the work is 
to be done has been diily examined^ that the contract and 
specifications accor5)anying this proposal haire been care- 
fully read and that the plans referred to have been care- 
fully studied. He hereby bids in accordan.cf with the no- 
tice to contractors to provide all necessary macliinery, 
tools, apparatus and other means of construction, pay all 
labor, do all work, and pay royalties on patent rods which 
shall be -osed as shown in general plans furnished or such 
detailed plstas prepared by the engineer as provided in the 
specifications. The contractor declares that he will com- 
plete the work on or before the day mentioned in the con- 
tract and within the nrimber of days, herein provided, for 
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the followinc anounts^ naiaely^ 
Iten (a) For oonstruotini^ 



as s}ioim in the plans an<l designated in the specifications; 

to co:rg?lete the work in tvJJ the sxm of 

dollars, {4 ) and cents. 

It en (b) For all e:ctra work an shall be ordered by 

the Engineer in writing and approved by ^ 

such a price vill be paid as wil? justly pay for the 
material and allow 10% additional for the Contractor. Said 
cost shall not include any charge for the use of tools or 
tine spent by the Contractor. 

The undersigned will co.ntience work within ten 
days after signing the contracts unless a firrther delay be 
authorized by those letting the contract, will finish pre- 
viously described work on , 1905, req^iir- 

ing for the execution of the sane working days. 

The above shall be payable out of the . . . 

fund raised to defrajr the e."^enses of said 

work smd ..... hereby agree to enter into this contract 

within ten days of the acceptance of this proT osal, to 
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finisli and coiqplete the woiik accordiiig to the above describ- 
ed conditions and will ^-omisli such surety as the 

shall see fit. 

Should on •••• part> default any of these 

conditions^ the deposit herwith enclosed shall be forfeited 

to of Madison^ TVis*, subject to the conditions 

stated in the notice to contractors accoiTg;>anyin£j this pro- 
posal. 

( 

Signed. ( 

( 

Parties in- ( • • 

terested in Signed. ( 

Bids. ( 

Name of 

Surety Co. Signed 
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AEITICLE OP AGEEE?.ffiNT. 



Article of agrecaaent made and entered into this 

day of .... 19 .... between the Park and Pleasure 

Drive Association of Madison^ Wis., party of the first part 
and hereinafter called the Association, and 



party of the second part, hereinafter called the Contractor, 
¥ITN?:SSETI{, ' th^t the parties to these presents, each in 
consideration of the covenants an«T agreements on the part of 
the other, Zierein contained, have covenanted and agreed and 
do hereby covenant and agree, the party of the first part 

for itself and the party of the second part for 

and heirs, e.cecutors, administrators and assigns, and under 
the penalties ej^qpressed in bonds' bearing even date with 
these presents and hereunto annexed, as follows; 



county of 



state of 
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General Specifications. 



CONTBACTOR, 



The Contractor shall be the person or per- 



sons 'underta]<:ing the iror>: imder these specifications and 
drawings . 



ployed by the Madison Toxk. and Pleasure Drive Association to 
see that the irork is perfomed according to specifications 
and nBke estimates of the work performed. In case of doubt 
as to the meaning or intent of plans or specifications the 
Engineer's interpretation of the same shall be final and 
without appeal. 

PUkNS. Plans will be considered part of the speci- 

fications and the right is reserved to na3ce such changes as 
the work may necessitate and such price shall be paid for the 
same as is given in the proposal. On all drawings^ figured 
dimensions are to govern in cases of discrepancy between 
scale and figures. 

SUB-COITPPACTOES. The work shall not be sub-let, 
ABAfJDONlIENT OP COITTEACT. Should the contract be aban- 

doned the Association reserves the right to use all too:'s> 
appliances^ materials and machinery belonging to the Con- 
tractor that may be on the work. 



ENGINES. 



The word Engineer signifies the person em- 
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SUPERVISION. The Contractor shall give the work his per- 
sonal attention and should provide a capable Toreinan when 
absent. 

SURVEYS AOT) IffiASURE/ENTS. These shall be made and giv- 

en by the Engineer^ after which the Contractor is held lia- 
ble for any errors which may occur due to any obliteration5? 
or changes in same. 

MA2JKER OP EXECUTING ¥OKK. The work should bQ executed 

in the iiost workmanlike and substantial manner^ all material 
used shall be first class and subject to the approval of 
the En^jineer. 

RELIOVING INCQliPETENT 1£EN. The Engineer will have the 

right to require the removal of any workman or workraen if in 
his judgment it shall be for the best interest of the work. 
WOSK TO BE COIIFTjETE. The Contractor shall furnish all 

material and labor^ falsework, tools an.d appliances neces- 
sa?:^ to corrlete the work as designed. 

PROTECTION OP PINISHED ¥ORK. 1 work shoul.rl be perfect at 

coi-npletion, and must be protected by the Contractor until 
that time. 

CLEANING UP. Before the work will be considered coIr5^1ete 

all rubbish and unused material due to or connected with 
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construction imst be removed and the premises left in the 
condition satisfactory to the Engineer. 

STOEING MATERIAL. Tlie Contractor :iust at his oym e^ense 
and risk obtain all rights and privileges for setting vg? der- 
ricks, tools, etc., €ind storing materia!! on foreign proper- 
ty. 

LMS AUD OBDIHANCES. The Contractor will coiroly with all 

corporation ordinances and regulations and pay all charges 
of every kind, permits, use of water, etc. 
PKOTECTON OP PROPEETT. The Contractor must provide all 
requisites -^or the protection of his work, subject to the 
order of the Engineer. The work is entirely at the Con- 
tractor* 5=? risk -until the same is approved and accepted; and 
should any damages or injuries occur to any property or per- 
sons before same is approved and accepted, the Contractor 
will be entirely responsible. 

PATENTS. The Contractor shall pay royalties upon all 

patent articles tised upon the work. 

BOND. The Contractor will be required to give bond to 

the amount of one- fourth the contract price, for the faith- 
ful performance of the work. The bond shall be executed 
jointly and severally by two resident property owners, each 
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finish and coirplete the work according to the above describ 
ed conditions and will furnish such surety as the ...... 

shall see fit. 

Should on . . . . part, default any of these 

conditions, the deposit henrith enclosed shall be forfeited 

to of Madison, ¥is., subject to the conditions 

stated in the notice to contractors accornr^anyinfj this pro- 
posal. 

(•••• 

Signed. ( • 

C 

Parties in- 

terested i2\ Signed. ( 

Bids. ( 

Name of 

Surety Co. Signed 
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ARTICLE OF -AGBEEfffiNT. 



Article of agreement made and entered into tMs 

day of •••• 19 .... between the Park and Pleafsure 

Drive Association of Madison^ Wis*, party of the fii^t part 
and hereinafter called the Association, and • 



party of the second part, hereinafter called the Contractor, 
WITNESSETH, th^tt the parties to these presents, each in 
consideration of the covenants an«T agreements on the part of 
the other, Iierein contained, have covenanted and agreed and 
do hereby covenant and agree, the party of the first part 

for itself and the party of the second part for 

and heirs, ececutors, administrators and assigns, and under 
the penalties e:xprecsed in bonds bearing even date with 
these presents and hereunto annexed, as follows; 



county of 



9 



state of 
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General Specifications. 



CONTRACTOR. 



The Contractor shall be the person or per- 



sons -underta^iing the work under these specifications and 
drawings . 



ployed by the Madison Park and Pleasure Drive Association to 
see that the work is perforcied according to specifications 
and naie estimate?? of the work performed. In case of doubt 
as to the meaning or intent of plans or specifications the 
Engineer's inteipretation of the same shall be final and 
without appeal. 

PLAUS. Plans will be considered part of the speci- 

fications and the right is reserved to nake such changes as 
the work nay necessitate and such price shall be paid for the 
same as is given in the proposal. On all drawings^ figured 
dimensions are to govern in cases of discrepancy between 
scale and figures. 

SUB-CONTRAXJTORS. The work shall not be sub-let. 

AEANDOmiENT OP COITTRACT. Should the contract be aban- 

doned the Association reserves the right to use all tools^ 
appliances, materials and machinery belonging to the Con- 
tractor that may be on the work. 



ENGINES. 



The word Engineer signifies the person en- 
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SUPERVISION. The Contractor shall give the work his per- 
sonal attention and should provide a capable Toreitian when 
absent. 

SURVEYS -AOT) IffiASUREffiJTTS. These shall be made and giv- 

en by the Engineer^ after which the Contractor is held lia- 
ble for any errors which may occur due to any obliterationf? 
or changes in same. 

MA2JKER OP EXECUTING ¥OKK. The work should bQ executed 

in the iiost workmanlike and substantial manner^ all material, 
used shall be first class and subject to the approval of 
the En^jineer. 

RELIOVING INCQIiPETENT MEN. The Engineer will have the 

right to require the removal of smy workman or workmen if in 
his judgment it shall be for the best interest of the work. 
WOSK TO BE COHFTjETE. The Contractor shall furnish all 

materia?, and labor^ falsework, tools and appliances? neces- 
sa7:y to cor^lete the work desijjned. 

PROTECTION OP FINISHED ¥ORK. API work shouir^ be perfect at 
completion, and must be protected by the Contractor until 
that time. 

CLEANING UP. Before the work will be considered coTig>lete 
all rubbish and unused material due to or connected with 
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construction nust be removed and the premises left in the 
condition satisfactory to the Eiigineer^ 

STOEING MATERIAL. Tiie Contractor :iust at his oim eixgpense 
and risk obtain all rights and privileges for setting vg? der- 
ricks, tools, etc., and storing material on foreign proper- 
tv. 

LMIS AUD OBDINANCES. The Contractor will coiroly with all 

corporation ordinances and regulations and pay all charges 
of every kind, permits, use of water, etc. 
PEOTECTON OP PROPEBTT. The Contractor must provide all 
requisites '^or the protection of his work, subject to the 
order of the Engineer. The work is entirely at the Con- 
tractor* ?i risk Tmtil the same is approved end accepted; and 
should any damages or injuries occur to any property or per- 
sons before same is approved and accepted, the Contractor 
will be entirely rer5ponsible. 

PATENTS. The Contractor shall pay royalties upon all 

patent etrtioles Tised upon the work. 

BOND. The Contractor will be re<iuired to give bond to 

the amount of one- fourth the contract price, for the faith- 
ful performance of the -work. The bond shall be executet,! 
jointly and severally by two resident property owners, each 
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worth at least twice the anount of lie bond. The Contractor 
will be a party to the bond. The bond of an approved stire- 
ty coir5>any will be accepted, in lieu of the two bondg?nen a- 
beve mentioned. 

PA13.IENTS. Monthly paynerts will be made to the Con- 

tractor in a sum of net more then eighty ( 80 ) per cent, 
of the ajaount then due> the anount due to be decided by the 
Engineer. The remaining twenty ( 20 ) per cent, wll? be 
paid* tq?on acceptance and ap-pTOveOi of work. 

TIME OP COMPLETION. The work shall be commenced within 

thirty ( 30 ) days from the time of awarding the contract 

and shall be completed on or before 

If the work shall not be corg?leted at the time fixed- there- 
for^ liquidated danages of dollars (lay 

for each and every day the completion of the work is delayed 
beyond the date fibred may be cliargea to the Contractor and 
deducted from the contract price. 

DELAYS. No charge made by the Contractor for any de- 

lays or hindrances from any cause d.\iring the progress of any 
portion of the work embraced in the contract will be al- 
lowed. If the delay be caused by any act of the Engineer^ 
then the Contractor will be allowed an extension of time 
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sufficient to condensate for the delay. 

AIXOUNT OP BID. Eacli bidder im.3t state in his proposal 

both in irriting and figures the sun of noney for which he 
will perform tlie work required by the drawings and specifi- 
cations/ He rmst sign his name in fiill^ give t3ie names of 
his bondsmen and give his cmd their addresj^es, 
BIDS* Bids must be made out vpon blanks furnished by 

the Engineer. The Association reser^res the right to reject 
any or all bids* 
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Pom B. 



Specifications for Concrete liasonry. 



Two grades of concrete masonry will be con- 



structed^- class A and class B. 

Class A will be coirj^osed of one part Poirtland 
cement^ two parts sand and tliree and one-half paurts broken 
stone. This class will be used for construction of subway. 

Class B will be coriposed of one part Rosendale 
natural cement^ two pstrts sand and six parts stone. This 
class will be used for abutments and retainin^^ wai:!s. No 
cenent will be allowed to be used except established brands 
of high grade cement which have been in successful use under 
similar conditions to those of the proposed work for at 
least two years. 

1£EASUILING. The cenent s}\all he measured in the exact 

proportions, the volume, as received in the packed condition, 
having been first determined by weight. No fluffing of the 
same shall be allowed. The sand and broken stone shall al- 
so be measured by volume. Only a stetndard sheet -iron wheel 
barrow will be allowed to be used. 

SAND. The sand shall be clean, harcl, sharp, and 

free from loam, clay or other objectionable features. 
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STONE. 



The broken stone sJiall be 3iard> clean limestone^ 



free from earthy or clayey natter or rotten stone. The 
largest particle shall not exceed one and one-hald inches in 
the longest dimension. Screenings must not exceed one- 
sixth of the whole by vo^-ume and be reasonably free from 
dust. 

WATER. If necessary to render the sand^ stone^ and 
screenings clean, they may be washed as directed by the Eng- 
ineer. 

CEMENT. The cement shall be seasoned or thorou^jjily aerat- 
ed at least thirty ( 30 ) days before leaving the factory. 
All cement shall be free from lurrps and dry and shall be 
stored in a dry^well ventilated and well covered shed. The 
Engineer in charge sliall be given due notice of the arrlva:i 
of each car load so that due examination can be nade of the 
cement. If required the Contractor shall furnish a certi- 
fied statement of the chemical composition of the cement and 
the raw material from which it is made. 

WEIGHT. The average weight per barrel of Portland shall 
not be less than 375 pounds net; of nat\iral cement not less 
than 300 pounds net. If the weight is foiand to be less 
than above figures, the cement may be rejected or at the 
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option of the Engineer^ the Contractor my be required to 
siipply free of prioe> an additional amotmt of cenent equal 
to the shortage. 



1. Fineness: Portland cement^- not less than 92^, by 
weighty shall pass through a No. 100 sieve (10,000 neshes 
per square inch). Natural cement,- not less than 80% shall 
pass t2irough a No. 100 sieve. 

2. Tine of setting: Portland cement,- the initial set 
shall not occur in less than 30 mimrtep and rmst ?et hard in 
not less than one hour nor more than ten hours. Natural 
cement,- the initial set shall not occur in less t?\ar. twenty 
minutes and must set hard within four hours. 

3. Tensile strength: Briquettes shall develop the 
following tensile strength per square inch, after being kept 
in air under a wet cloth for twenty- four hours and in water 
the balance of the time; 



CEIJENT TESTS. 



Cement should stand the following tests; 



Tensile Strength in Pounds. 



Portland. 



Natural . 



Age. 



Heat. 



1 0: 3 S Neat. 



1 C: 2 S 



24 hrr?. 



50 



7 days. 



500 



175 



90 



25 



28 days 



600 



200 



200 
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4. Specific Gravity: "{Then thorou^^lily dried at 100 de- 
grees C. the specific gravity of fie Portland cenent 5?hall 
be 3.10. 

5. Const ancey of Volwae: Pats of neat Portland cenent 
about three inches in diameter^ one-half inch thick at the 
center and tapering to a thin edge^ shall be kept in racist 
air for a period of twenty- four hours, 

a« One pat shall be kept in air at normal terf^erature 
and observed at intervals for at least twenty- eight days. 

b. Another pat s]iall he kept in water laaintained at 
70 derrees Pahr. and observed at inter^rals for at least 
twenty eight days. 

0. A third pat shall be exposed in any convenient way 
to an atmosphere of stearic above boiling water^ in a loosely 
covered vessel for three hours. 



firn and hard, and should show no signs of distort ion> check- 
ing, or disintegration. 



of suitable uinenf?ion^ for the proposed work. These shall 
be securely braced so a^^ to prevent bulging. Only plank 
matched and dressed to uniform thickness shall be used. 



In all three instances, the pat should remain 



poms 



Substantial and unyielding foms shall be erected 
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The inside of the foms shall be won planed> chalked and 
nail holes filled with plaster of Paris. The foms shall 
be well wetted before the concrete is deposited. 



of appro-red kind and for which the proportions of batc]i have 
been accurately neii-svired. No more water than the concrete 
will bear without quaking when raznned shall be used. 

1. Machine nixing: the ingredients shall be so placed 
in the mixing machine and in such order and condition that 
e^cperinent shall prove best in the judgment of the Engineer. 

2. Hand mixing: a suitable level platform shall be 
provided on "vOiich the sand and cement can be evenly spread. 
The sand and cement shall then be thoroughly mixed with hoes 
and shovels until the mass is of uniform color. Water shall 
then be added in sufficient quantity so that the mortar will 
fall to the platform from a shovel in a lui^. To this mor- 
tar sliall then be adle:. the broken stone, thorou<;hly wet, 
and the whole mass shall be thorougZily mixed until each 
particle of stone is coi^letly covered with mortar. Shov- 
eller:5 shall leave a cleiir space between piler . 

PLACING OF CONCIIETE. If water was}ir.s or collects in 

excavations it shall be removed before placing any concrete 



MIXING. 



The concrete may be mixed by hand or by machines 
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therein- Tlie mixing nust be done as rapidly as possible^ 
trcmsported from tlie mixing platform to the work, deposited 
and iranediate?,y rcWie^i into place. Concrete not rammed in- 
to place before setting shall not be retenpered but sliall be 
entirely rejected from the worh. No concrete shall be 
dropped into place from an elevation exceeding six feet. 
The concrete shall be spread in layers not exceeding eight 
inches in thickness and thoroijghly rammed "rith rammers to 
the satisfaction of the Engineer. After ramming the con- 
crete shall fom a compact, dense, iT?5)erviouF strtificial 
stone, filling all voids so that the mortar comes to the 
s-orface 5?howing a perfectly smooth face. Walking shall 
not be permitted on the concrete after the initial set un- 
til it has set permatnently. 

PACING. A spade facing will be used. The coarse stone 
will be carefully worked back from the form with a spade so 
as to bring the excess mortar of the concrete to the face. 
For the back of abutments and retaining walls the concrete 
may be siiiply car^t forcibly against the forms, tlius working 
the finer portions o/" the laixture against the casing and 
then thorou{>Iily tarrping it. 

PALSE¥Or\K. The Contractor will be required to furnish 
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all planJc tinber^ braces^ etc.> required in construction o.f 
tlie foms> for TfMc>- no allowance will be made, nor for any 
scaffolding or other timber used in construction^ the cost 
of all such material being included in contract price per 
cubic foot of corrnlete:! work. 

EICAVuVriONS. The Contractor shall naive all the excava- 
tions necessary in such manner and to such depths as will 
give aiple roo:^ for holding the structures they are to con- 
tain and for facings s'cq;^porting^ pu-pinr-^ draining and re- 
moving from such excavation all the :iaterial the Engineer 
may deem proper. iill surplus e^.cavated material shall be 
deposited alon^j; the proposed drive nhere directed. 
BACK PILLING. The back filling shall be put in placr by th 
Contractor and rammed into place so as to prevent any caving 
in of the soil. The back filling shall be brought to with- 
in two inches of the top of the wing and retaining walls. 
POUyfnATIC>TS. All foundations after er-ccavation riust be 
exai^ined and approved by the Engine er* 

CCI^ETED STKUCTTJEE. The co-^rpleted struct\ire shall be 

free from all stains left by water whicli has run down the 
sides during construction ard all walls when finished shall 
persent a smooth unifori surface of cement mortar free from 
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marks left by the forms or holes caused l>f the facing hav- 
ing fallen out. 
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Subway Specifications. 
See Forms A and B. 
UATEBIAL. The soibway wil'^ be constructed of reenforced 

concrete and steel as specified in the design and plans. 
CONCP^TE. The concrete will be co:r?>osed of one pari} 

Portland oe^^ent^ two part?^ sand and 3.5 parts broken stone. 
STEEL. No reliance will be placed upon the concrete 

to tal.e tension. St. Louis E:xpanded Hetal shall be used 
for this purpose. ii.ll steel s]iall be free fr on paint and 
oil and all scale or rust must be removed before inbeddinc 
in the concrete. A wet nortar of fine concrete shall in all 
cases be placed adjacent to t]ie metal reenforce:'nent to in- 
sure a ^^'ood bond. 

QUALITY OP STEEL. The tensile stren^th^ limit of elasti- 
city and ductility shall be detemined from a test piece 
cut from the finished material and turned and plgmed par- - 
allel. The area of cross-section shall not be less than 
0.5 square inches; the elongation shall be measxired for an 
original length of eight inches. Each melt shall be test- 
ed for tension and bending. Either soft or medium steel 
may be used^ saiie to have an ultimate strength of from 

54^000 to 62^000 pounds per square inch and an elastic 
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liriit of not les;^ than one-half the \iltimate stren^jth. It 
shall not elon^^ate more than 25>t> and shall wlien cold bend 
flat ^xpon itself. 

EZPAUSION JOINTS. Ejjpansion joints sha^l be left in the 
railing every five or six feet. 

ARTIPICI-AL STOITE. All posts^ panels^ railings and other 
ornamental worl: when used shall be made of the design shown 
in the plans and be no! ded in snooth well-chalked suitable 
molds. "SHien curved surfaces^ shaip comers and other del- 
icate work is encountered the molds shall first be plast- 
ered with-an earth darr^ mortar ooms^osed of 1 part ce:ient 
and 2.5 parts fine sand. 

PACING. The facing shall not be applied on the 

outside after the concrete has set but shall be applied as 
specified in clause on artificial stone. 

DPAINAGE. The Contractor shall furnish sufficient 

puiriping plant and provide drainage satisfactory to the Eng- 
ineer. Water shall not be allowed to rise in any part of 
the nasorjry or concrete until the nortar has set at leai^t 
ten hourj' and the coating of asphalt and naphtha applied. 
I BEAI.IS. T}ie I beans shall be of neditm steel 

and shall have an Tiltimate strength of from 60^000 to 
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70>000 pounds sq\iare inch^ elastic liiiit not less than 
one-half the ultimte strength^ elongation 22% in eight in- 
ches > sm.d shall bend 180 degrees to a diameter equal to 
the thickness of the piece tested without fracture of the 
outside of the bent portion* All I beams not imbedded in 
concrete shall be thoroughly cleaned of loose scale or 
rust and painted with a good quality of iron ore paint 
mixed with pure linseed oil. After being put in place it 
shall be painted with two additional coats, 
CCMFLETED STEUCTUEE, All parts of the structure aboye 
the surface of the ground shall be free from all stains 
and marks. Below the high water line (elevation 2,1 feet 
above city datum ) the face^ after being finished by a 
coating of earth daii5> mortar shall be coated with water- 
proofing. This water-proofing shall consist of a coat of 
asphalt cut with naphtha to be applied after the concrete 
is perfectly dry^ after which an asphalt ic mastic coK^osed 
of one part asphalt 8ind four parts sand is to be applied. 
This is to be smoothed off with hot smoothing irons and 
thoro-ughly tangled and pressed into place. Before the con- 
tract will be considered coitqr^lete^ due examination and 
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trial nasi show that the drainage pit and apparatus for re- 
movin(j the surface waters from sane shall be in working 
order and efficient. 



any of its products. It shall not volatilise nore than 
one-half of one per oent> under a te!n5>erature of 300 Pahr. 
for a period of ten hours* It shall not be affected by a 
solution of armonia^ a 355^ solution of hydrochloric acid, 
a 255^ solution of sulphuric acid, or a saturated solution 
of sodium chloride. The asphalt sliall be heated in a suit- 
able kettle' to a tempei^ture not exceeding 450 degrees 
Pahr, until cooked. If pitching occurs (when a bluish 
tinged vapor comes off) the mixture shall be teng^ered by 
an addition of fresh asphalt. The asphalt will be con- 
sidered cooked when a piece of wood can be thrust into 
the mixtiire and removed without the asphalt clinging to 
same. 



ASPHALT. 



The asphalt s]\all be free from coal tar or 
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Specifications for Over-^.ead Crossing Plate Girder Bridge. 

See Form A. 



guards, hand rails, and rivets, the material shall be of 
rolled nev-limi steel. 

PLOOS. BZrtlJS. Floor beans shall be riveted to the veh of 
girders, so that the bottom surface of floor beans shall be 
one-eighth inch above the vertical leg of flanf^e an^le. 
STRINGiCR:: . Stringers shall be riveted to the web of* 

floor beams so as to have the top surface of stringer eight 
and one-half iiiches below top surface of floor beains. 
WHEEL GUALvDS. \7heel guards shall be provided on each side 
of roadway. The section shall be six by four inches and 
they shall be a continuation of the concrete crowning. 
They shall also serve as curb. 

FLOOE.. The floor shall consist of concrete steel 

cross beams twenty-four inc3ies by ei/;ht stnd one-half inches 
placed in contact with one vanother so as to form a solid 
flooring. This flooring will carry an asphalt pavement. 
Immediately upon the cross beams there will be the concrete 
crownin^j four inches at t]ie center and one inch at the 
sides. Upon this will be placed a binder course one in. 



ViTith the exception of flooring, wheel- 
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tliick scad then will come the asphalt layer two inches thick. 
The foot walk shall consist of a 3 inch layer of concrete 
made with screenings and reinforiied with iron netting with 
2 ^ inch meshes* 

DEAIMAGE: The bridge shall be crowned transversely as 
shown in plftn and the south end of the bridge sha^ll be 
three inches higher than the north end* 

DEAD LOAD: In determining the weight of the bri<3ge for 
the p'^iipose of calculatin£]: stress es> the weight of the 
steel will be assumed at 490 pounds per cubic foot, the 
weiglit of steel concrete 150 pounds, of concrete 140 
pounds, of binder 125 pounds and of asphalt 100 pounds per 
cubic foot. 

LIVE LOAD: In addition to its own wei/:^ht, the bri^ige 
shall be designed to carry a load of 100 po-unds per square 
foot of total floor f?urface or a steam rooler which shall 
have five tons on front axle and ten tons on rear axle. 
The distance between axles to be nine feet. 
WIND PSESSUEE: The wind pressure will be assumed as 
acting in either direction horizontally at 50 pounds per 
square foot of girder. 

LEAST THICKNESS OP lUTERLAL: No material shall be less 



than three- eights inch thick. 
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PERLtlSSIBLE TENSILE STEAINS. Tlie s\m of naxlmuia ^oads 
shall not cause a tensile strain of :iore than 16,000 pounds 
per square inch. In calculating tension nerrhers, net sec- 
tion? imst in all cases be used, and in deducting rivet 
holes, they should be tci.-en as one- eighth inch larger than 
the size of rivets. 

PErvinSSIBLi-: COlfPia^SSIVI] STPAI>TS. Tl^e sum of riaxi!^ loads 
shall not cause a coirpres^ive strain per square inch of more 



inches, center to center of connection and r is the least 
radius of gyration in inc?ies. No comprepsion menber shall 
have a length exceeding 120 tines its least radius of gyra- 
tion. 

SHK^IING AND BEiUlING STRillNS. The shearing/ strain on rivets 
per square inch of j^ecti07i shall not exceed 12,000 poun'^s. 
Tlie bearin^ strain shall not exceed 24,000 pounds per square 
inch. 

For field riveting the number thus found shall 
be increased 25^j. 

PLANGF.. One- eighth of the gross area of the vob wil^ 



than 




in which L is the length of piece in 



11,000 r2 
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be ass-oned as available for flange area. Both the larP'^'^ 
and lower flanges shall have the sane sectional area. The 
unstcpporte<.^. length of f^an^^e shall not exceed sircteen tinen 
its width, Flange plates shall be fourteen inches wide. 

\Vhen calculating: sheariiig and bearirig strains 
on web rivets^ all the shear acting on the side next to the 
abutments are to be con^^idered as being transferred into the 
risLnge a:igles in a distance equal to the depth of girder. 
SHEi^lING STEAIN IN m:B HiATES. The shearing strain in 

the web plater, sha?l not exceed 9^000 pounds per square inch. 
STIPPENESf:. Stiff eners shall be riveted on both sides of 

web except where the floor beans are connected to the gir- 
ders. At these points there shall be two stiff eners on 
the outside of web placed back to back with an intervening 
space of three- eighths inch. The stiff eners shall have a 
close bearing at all points. 

SIDEMALK BH^CKETS. The side walks shall be s>:g^ported 

upon brackets attached to the stiff eners at the floor bean 
connections with girder, as shown in design, and drawings. 
The web of the bracket shall extend into tlie intervening 
space between the stiffener angles. 

LATKu^ BKACING. The lateral bracing will be nade 
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of aiigles wh.ic>- will resist both tension and compress ion. 
BED PLATES. Tlie bed plates shall be of such dinensions 

as to give a presriare upon the masonry of not more than 400 
po-unds per square inch. 

RIVET SPACING. The maximum spacing of rivets r^iall be six 
inches and the minimuri two and one- fourth inches. The dis- 
tance from the ed^^e of any piece to center of a rivet shall 
not be less than one and one- fourth inches. 

Three- fourths inch rivets shall be used throu^^h- 

out . 

RIVETED ¥OIJC. All riveted work shall be accurately punched 
with holes one- sixteenth larger than size of rivets and when 
a built section is put together^ the holes must be truly 
opposite; if the holes must be enlarged to admit the rivet 
it must be reamed. 

All holes for field rivets^ excepting those in 
latt.ral bracing shall be accurately drilled to an iron tem- 
plet or reamed while the connecting parts are put together. 
RIVb^TS. The rivet heads 5]\all be of hemispherical 

shape and of a uniform si/e for the sane rivets tJiroughout 
the work. They shall be full and neafy finished and con- 
centric with the rivet hole. TTherever possible rivets 
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shall be maoliine driven. 

NEAT FINISH, The pieces fomijii> a built laenber must fit 
closely together and shall be free from twists^ bends or 
open joints when rivetea. All portions of the bri'.'^ge e^^,- 
posCsl to vie^ slial^ be neatly finished. 



PHOCESS OP lJAmjPACTU]?£. The steel shall be made by the 
open-hearth process and if by acid process shall contain not 



more than 0.05^ of phosphorus^ and must be uniform in char- 
acter. 



Jurious seams, flaws or craci:s and have a clean smooth fin- 
ish. 

TE:iT PIECES. The tensile strength, limit of elasticity 
and ductility, shall be determined from a standard test 
piece, cut from the finished material of at least one-half 
square inch section. All broken saru^les must sl.ow a silky 
fracture of uniform color. 

MARXIITG. i'very finished piece of steel shall be 

stapiped with tlie blow identifying the melt. 

RIVET STEIL Rivet steel shall havei ultiriate strength 



STEEL. 



more than 0.0Q% of phosphorus, and if by basic process, not 



pmisii. 



The finished pieces must be free fropi in- 
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48^000 to 58^000 Ih. per si, in. Elastic liToit, not less 
then 1-2 the ultinate strength. Elongation, 2656. Bending 
test, 180 degress flat ug?on itself, without fracture on 
outside. 

MEDimi STEEL. T^ie meditm steel nhrJl have: Ultimte 
strength 60,000 to 70,000 lbs. per sq. in. Elastic liriit, 
not less then 1-2 the ulti oaiie f^^mjth. ETo.\ ^'^t ion. 255?. 
Bending test 130 decrees flat on iti^eT^, without fracture 
on outside. 

DKIFTING. Punched rivet holes^ pitched two diameters from 
a sheared ed^je, rnist stand driftin^j until the diameter is 
one third larger than the ori^ijial hole vatJiout arohin,^; the 
metal. 

PAINTING. Before 3eavinij tlw r^lcrp ironvor). r^'iv.Ol I-p 

thorou^jhly clfitned fron all loopo ro.r^le and rust and given 
a coating of a good iron ore paint nixed mtlipure linseed 
oil. After l^eing put in r?ace it shall be painted with 



two additional Croats^* 

CROSS BEAIIS. The cross beans shall be made of concrete 
steel, 6 months before being put into work, so as to give 
the concrete a working stress of ?00 lbs. per sq. in. 
The concrete will be of Class (A) specifications for 
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which are given in, Perm )• The steel wi?.?. be sane as u^ed 
for 1; ridge mterial* 

HAND BAIL. The han-l rail wil!^. be made of cast iron and 
will be as shown in design and drawings. 



CONCKETK CROWN. The concrete crown shall be made of 
Class (A) concrete, specifications for which are given in 
Pom (B)> and when being placed should be weHl tari^ed* 
BINDEH. On the concrete foundation shall be laid a 
binder, consisting of fine bitianinous concrete oorrrosed 
of clean broXen stone of which at least 50% shall be 
retained on a one-half inch screen; 50% of this material 
must be hard, angular stone, and the stone after pan sing 
the heating drums, shall not contain less than 5% nor 
more than 10^ of material passing a NO. 10 sieve. In no 
case shall the binder or asphalt be laid 6n a wet bottom, or 
during a rain storra. 

The stone r^hall be heafed in suitable appliances 
not hotter than 350 degrees fahrenheit, and then thoroughly 
nixed by machinery with the asphalt cement in the pro- 
portion of not less than 15 gallons of asphalt ic cement 



ASPHALT PAVEMENT. 
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by weight: Refined asphalt 100 parts; hea^ry petrol eura oil 
13 to 20 parts. This mi:ctnre vrilJ fom the asphalt io ce- 
ment* The ratio nay be varied according; to circttmstances 
as may be necessary to secure the best practical results* 

The wearing surface will be coitrposed of; 9 to 15% 
of asphalt ic cenent; 88 to 745^ of sand; and 3 to 10^ of 
pulverized carbonate of line. 

In order to make the pavement horicgeneousj the pro- 
portion of asphaltic cement must be varied according to the 
quality of the sand* The carbonate of lime may be reduced 
or entirely omitted when suitable sand can be obtained* 
The sand and asphaltic cement will be heated separately to 
about 300 degrees fahrenheit. The pulverized carbonate of 
lime wliile cold^ is nixed with hot sand in the required 
proportion and is then nixed with the asphaltic cement 
at the required t er^^erature^ and in the proper proportion, 
is a suitable apparatus; which will affect a thorough 
mixture. 

The pavement mircturo will then be laid on the binder 
in one coat; it wil?. be brought in carts and wagons, at a 
temperature of at least 250 degrees fahrenheit. It wi31 
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then be spread with, hot rakes> on the binder^ so as to give 
a uniform and regular grade. After ultinate corpression 
it will be 2 inches thick. The surface will be oor^ressed 
by a 5 ton roller^ after which a snail amount of hydraulic 
cement will be swept over it, and it wii:^ then be thor- 
oughly corpressed by a steam roller weighing not less than 
250 lbs. per lineal inch^ the rolling being continued as 
long as it makes an ir^ression UTon the suxface. 
SANDt The sand shall be srone as that used for concrete 
as given in, Porm (B). It sha:il be of such fineness that 
255§ shall pass an 80 mesh per inch screen, and 10^ shall 
pass a 100 mesh per inch i^creen. 
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SPECIFICATIONS. 



Abutnents aiid Retaining ¥all. 



See Porrif? A and B. 



MATEHLAL. 



The material slial?. he of Class (B) concrete 



specifications for which are civen in Pom (B). 
FOUNDATION. The maximun allowable pressure xxpon the 
foundation will be 3 tons per sq. ft. 



seat shall be finished with a copings 18 inches deep and 
projecting 3 inches fron face of wall. 



of the abutment s> wing or retaining wall> all the battering 
will be on the back faces. 

TOP ^raTH. The top width of wing and retaining walls 
shall be 1.5 ft. The width of bridge seat shall be 2 feet. 



of abutment^ and the greatest widths of the bases of the 
wing and retaining wa:?ls> the Engineering News foinula 
(width = .4 the height) will be used. From this the 
batter is obtained^ after which the width of the remaining 
portion of the base of the wall is obtained^ by using this 
batter. 



COPING. 



The retaining and wing walls and the bridge 



BATTER. 



There will be no batter on the front faces 



WIDTH OF BASE. 



In deterjoining the width of the base 
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PARAPET. A parapet wall ?. ft. 9 in. high and 1.5 t%. 

thick will be built upon top o.f abutments. 
PLANS. The work sliall be constructed in all respects 

according to design and plans. 

FINISH. All parts of the structurs e:q>osed to 

view shall be free from stains and marks left by the forms 

and shall be neatly finished. 
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SPECIPICATIOHS FOR TELPOBD BOAD. 



Specifioations for a Telford road in Madison, Wis.> begin- 
ing at the intersection of Wasliington Ave. and Muxray 
Street and extending to tlie intersection of Bassett 
and ¥• Wilson Streets, a distance of 4,400 feet, 30 
feet "iride and 12 inclies deep. 
WOBK TO b£ PEKPOEUED. The work to be prerTomed will con- 
sist in ftimisliing all material, tools, machinery and labor 
necessary for the efficient and proper grading of roadway, 
side ditches and side banks; laying, spreading and rolling 
of road material, and leaving the roadway coinplete in every 
manner ready for immediate use. 

PLANS AJTO DHAHriNGS. The plan, profile and cross-sec- 

tions on file in the office of the President of the Park and 
Pleasure Drive Association show general location, profile, 
detail and dimensions. The work will be constructed in all 
respects according to the above-mentioned plans, profile 
and cross-sections, which form part of these specifications. 
QBADING. Under this head will, be included all excava- 

tion and emban3a!ient re(iui red for the formation of the road- 
way. 

EIGAVATION. The roadway to the width of 30 feet as shown 
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on plan must b« hvdlX to the sane curvature as that of the 
surface of the road when finished; the grade^ from center to 
sides^ must be as shoim on plans. 



width of the road> from gutter to gutter^ before any macad- 
amizing is comnenced. 



from the bottom of the lake. 

The enbankiient will be formed in layers of one 
( 1 ) foot^ and the material deposited and distributed in 
such manner as the Engineer may direct^ \0% for settling be- 
ing allowed. 

SLOPES. Slopes in enbaniments shall be two ( 2 ) 

horizontal to one ( 1 ) vertical. 

SUB-POUNDATIONS. TWien the embanJcments have been brought 
to a proper depth below the intended surface of the roadway^ 
and the cross-section thereof^ conforming in every respect 
to the cross-section of the road when finislied^ the same 
shall be rolled with a ten ( 10 ) ton steam roller until 
approved by the Engineer^ If amy depressions form under 
such rollings owing to improper material^ the same shall be 
renoved and good earth substituted^ and the i^ole re- rolled 



The grading shall be coirg^leted for the full 



PaiBATO^NT . 



lliaterial for embanJonent will be that dredged 
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tmtil thorotiGlily solid and to above-mentioned grade. Water 
must be applied in advance of the roller vhen^ in the opin- 
ion of the Engineer^ it is necessary. 



and rolled, as above specified, and has passed the inspection 
of the Engineer, a bottom cotLrse of stone, of an average 
depth of six [ 6 } inches, ts to be set by hand as a close, 
fim pavement, the stones to be placed on their broadest 
elges lengthwise across the road in such manner as to break 
Joints as nuch as possible, the breadth of the •i:5)per edge 
not to OT.oeed four ( 4 ) Inches. The interstices are then 
to be filled irith stone chips, tirnlj wedged by hand with a 
ha!7Tfner, stnd projecting points broken off. No stone of 
greater length than ten ( 10 ) inches or width of four ( 4 ) 
inches shall be used, except each alternate stone on outer 
edge, which shall be double the length of the others and 
well tied into the bed of the road; all stones with a flat 
smooth sTirface must be broken; the whole surface of this 
pavement to be subjected to a thoro\3gh settling and ramming 
with heavy sledge haa^ners, and thoroughly rolled with a 
fifteen ( 15 ) ton stean ro:iler. No stone larger thstn two 
and one- hetlf ( 2.5 ) inches to be left loose on top of 



TELPOED POUNIXATIONS. 



After the roadbed has been foimed 
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telford. 

PIBST COTJESE OP BEOKEN STONE. After the roadbed' has been 
formed and rolled as above specified, the first layer of 
broken stone, consisting of two and one-half (2.5) inch 
stone^ or stone that will pass through a ring tliree ( 3 ) in- 
ches in dianeter, shall be deposited in a -onifoira layer, hav- 
ing a depth of three ( 3 ) inches^ and rolled with a fif- 
teen ( 15 ) ton steam roller until compacted to the satis- 
faction of the Engineer. No stone in this course shall be 
less than two ( 2 ) inches in length. Water mast be applied 
in advance of the roller when, in the opinion of the Engi- 
neer, it is necessary. 



other courses raust be measure«j. by bloc}:s the required thick- 
ness of the said loose stone. These blocks to be placed at 
frequent intervals amid the loose ?tone when being spread* 



course of wtone a quantity of screening binder shall be 
spread in a unifom layer, and the rolling continued until 
the stones cease to sink or creep in front of the roller; 
water wi?l be applied in advance of the roller, if ordered 
by the. Engineer. The quantity and quality of this binder 



The depth of loose stone in this course and all 



BINDEr>. BErii^LTT TIIE PIHST & SECOND COUHSE. 



On the first 
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and all other binding to be at all times subject to the ap- 
proval of the Engineer, 



broken stone shall consist of one and one-half ( 1.5 ) inch 
stone; that is every piece of stone shall be so broken that 
it can be passed throiigh a ring two ( 2 ) inches in diajneter^ 
and no stone rshall be more than two ( 2 ) inches nor less 
than one ( 1 ) inch long. This course is to be spread in a 
unifom ^ayer three ( 3 ) inches in depths and rolled until 
thorou{^hly settled into place to the satisfaction of the 
Engineer. Water will be applied if ordered by the Engineer. 
BIHDEH ON SECOND COURSE. The binder on this 

coTirse of stone must be applied in the same manner as the 
bint-ler on the first course of stone. 

SUivPACE, When the two courses are rolled to the sat- 

isfaction of the Engineer a coat of fifty ( 50 ) per cent, 
of three- qtiarters ( ^ ) inch stone and fifty ( 50 ) per cent 
of screenings, properly mixed, is to be spread of sufficient 
thickness to make a smooth and \miform surface to the iroad, 
then again rolled until the road becomes thoroughly consoli- 
date'!, hard and smooth. 



SECOND COURSE OP BROKEN STONE. 



The second course of bro- 



The rollintf is to be done by the Contractor with 
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a fifteen ( 15 ) ton steam roller ajrpToved. by the Engineer. 



cause^ are to be filled with one and one-half ( 1.5 ) inch 

stone or three- qiiarter ( 4 ) inch stone^ or both, and screen- 

4 

ings firpproved by the Engineer and the roadway brought to the 
proper grade and curvature as detemined by him. 



such manner as directed by the Engineer. 

MANHER OP ROLLING. In the rolling the roller must f?tart 
from the side lines of the stone bed and work towards the 
center unless otherwise directed. The rolling shall at all 
times be subject to the directions of the Engineer. 
QUALITY OP JJATERI-AL. All stone :mst be as nearly cubi- 

cal as possible, broken with the most appro-red modem stone- 
crushing machinery, free from all screenings, earth and other 
objectionable substances, of uniform size etnd of the same 
kind and quality, or equal!' y as good in every particular, as 
that shown in tlie Engineer's office. The one and one-half 
( 1.5 ) inch stone, three-quarter ( ^ ) inch and screenings 
for binder and final finish must be of the best trap rook, 
free from loaia or clay. 



Any depressions formeu during the rolling, or from amy other 



Water must be applied in such quantities and in 



The Contractor raust furnish samples to the 
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Engineer of the kind of stone to be used In the irork before 
the opening of bids. 

SHOULDERING. A shoulder of gravel is to be left or laade on 



furnished by the Engineer^ in order to give an easy flow of 
water^ so tlmt no water shall be left standing on the road 
or in the gutters. 

UNDE3J)IIAJNS. Under-drain?, if found necessary^ shall be 
constinicted by the Contractor ( at prices named in bids ) of 
good four ( 4 ) inch tile. 

NO EXniA PRICE/ llo allowance in derth of pav^^n^nt* will 

be made on account of any material which may be driven into 
the roadbed by rolling. The pavement when coji5>leted must 
conform to the grade and the cross -sect ions and be satis- 
factory to the Engineer^ whose decision shall be final. 

All gravel for shouldering or binder and all ex- 
tra hauling is to be done at the Contractor's e-'^ense. 
LliiSILITIES 0? C0NTBAC70R. He s]iall 7-aintain sufficient 

guards by day and night to prevent accidents from travel and 
will be liable for any damage wMch may arise from his 



each side, extending at the same grade and curvature of the 



road to the gutters. 



GUTTLBS. 



The gutters are to be excavated as per stakes 
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neglect to do so^ or frora any omission on Ms part. 

He shall keep the road sprinkled until the final 
certificate of coirpletion by the Engineer is given. 

He is to commence and prosecute the irork vpon 
the .road at such points as may be directed by the ETigineer 
within ten. ( 10 ) days from and after the si[^ning of the 
contract, and shall continue work thereon until cortipletion, 
except as herein provided. 

He further a^^rees to corrplete the same on or be- 
fore the day of A. D Twenty dollars 

for each day that the work shall remain uncompleted, after 
the time allowed by contract, may be deducted, as liquidat- 
ed danagef=?, from any moneys due Contractor, unless otherwise 
agreed upon by the Park & Pleasure Drive Association, after 
presentation of the certificate of the Engineer recommending 
the extension of the time M:^ait of coirg^letion. 

The Contractor shall keep the finished roadway 
and earth work in repair for the period of one ( 1 ) year 
from the date of its comg^letion ar_^l acceptance, during which 
time he shall be liable .?or wear and tear caused by ordinary 
travel, and in addition thereto, for as much longer as for 

any period or periods during said year it shall be out of 
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telford. 

PIEST COTJUSE OP BSjOEEN STONE. After the roadbed has been 
formed and rolled as above specified, the first layer of 
broken stone, consisting of two amd one-half (2.5) inch 
stone^ or stone that will pass thro"ugh a ring three ( 3 ) in- 
ches in dianeter, shall be deposited in a tinifom layer, hav- 
ing a depth of three ( 3 ) inches, and rolled with a fif- 
teen ( 15 ) ton steam roller until coirgpacted to the satis- 
faction of the Engineer. No stone in this coiirse shall be 
less than two ( 2 ) inches in length. Water imist be applied 
in advance of the roller when, in the opinion of the Engi- 
neer, it is necessary. 



other courses raust be measured by bloc}:s the required thick- 
ness of the said loose stone. These blocks to be placed at 
frequent intervals amid the loose f=«tone when being spread. 



course of Rtone a quantity of screening binder shall be 
spread in a unifom layer, and the rolling continued until 
the stones cease to sink or creep in front of the roller; 
water wi?l be applied in advance of the roller, if ordered 
by the. Engineer. The quantity and quality of this binder 



The depth of loose stone in this course and all 



BINDEr>. BEriVEEN T:IE FIEST & SECOND COUSSE. 



On the first 
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and all other binding to he at all times subject to the ap- 
proval of the Engineer, 



broken stone shall consist of one and one-half ( 1.5 ) inch 
stone; that is every piece of stone shall be so broken that 
it can be passed throiigh a ring two ( 2 ) inches in diameter^ 
and no stone r;hall be more than two ( 2 ) inches nor less 
than one ( 1 ) inch long. This course is to be spread in a 
unifom Tayer three ( 3 ) inches in depths and rolled until 
thorou^;hly settled into place to the satisfaction of the 
Engineer. Water will be applied if ordered by the Engineer. 
BIHDER ON SECOND COURSE. The binder on this 

coTirse of stone must be applied in the same manner as the 
bin'^ler on the first course of stone. 

SUKPACE. When the two courses are rolled to the sat- 

isfaction of the Engineer a coat of fifty ( 50 ) per cent, 
of three-quarters ( ^ ) inch stone and fifty ( 50 ) per cent 
of screenings, properly mixed, is to be spread of sufficient 
thickness to make a smooth and "uniform surface to the road, 
then again rolled until the road becomes thoroughly consoli- 
date!, hard and smooth. 



SECOND COURSE OP BROKEN STONE. 



The second course of bro- 



The rollinfj is to be done by the Contractor with 
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a fifteen ( 15 ) ton steam roller arproved by the Engineer. 



cause^ are to be filled with one and one-half ( 1.5 ) inch 

stone or three- quarter ( ^ ) inch stone^ or both> and screen- 

4 

ings approved by the Engineer and the roadway brought to the 
proper grade and curvature as detemined by him. 

Water must be applied in such quantities and in 
such manner as directed by the Engineer. 

MANHER OP ROLLING. In the rolling the roller must ?tart 
from the side lines of the stone bed and work towards the 
center unless otherwise directed. The rolling shall at all 
tines be subject to the directions of the Engineer. 
QUALITY OP IJATERI-AL. All stone must be as nearly cubi- 

cal as possible, broken with the most approved modem stone- 
crushing machinery, free from all screenings, earth and other 
objectionable substances, of uniform size etnd of the same 
kind and quality, or equality as good in every particular, as 
that shown in the Engineer' 55 office. The one and one-half 
( 1.5 ) inch stone, three-quarter ( ^ ) inch and scre^.nings 
for binder and final finish must be of the best trap rock, 
free from loaia or clay. 



Any depressions formeJ during the rolling, or from amy other 



The Contractor riust furnish samples to the 
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Engineer of the kind of stone to be used in the irork before 
the opening of bids. 

SHOULDERING. A shoulder of grave:i is to be left or jaade on 



furnished by the Engineer^ in order to give an easy flow of 
water^ so t>at no water shai:i be left standing on the road 
or in the gutters. 

UNDE3J)IIA.IMS. Under-drainr, if found necessary, shall be 
constinioted by the Contractor ( at prices named in bids ) of 
good four ( 4 ) inch tile. 

NO EXjOA price.* llo allowance in depth of pav^^i^nt' will 

be made on account of any material which may be driven into 
the roadbed by rolling. The pavement K^en coji5>leted must 
conform to the grade and the cross -sect ions and be satis- 
factory to the Engineer, whose decision shall be final. 

All gravel for shouldering or binder and all ex- 
tra hauling is to be done at the Contractor's e-'^ense. 
LliiBILITIES 0? CONTIuiCTOR. He shall T^intain suf^cient 

guards by day and ni/jht to prevent accidents from travel and 
will be liable .^or any damage wb.ich may arif?e from his 



each side, extending at the same grade and curvature of the 



road to the gutters. 



GUTTLBS. 



The gutters are to be excavated as per stakes 
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neglect to do so, or fron any onls5?ion on his part. 

He shall keep the road sprinkled until the final 
certificate of coTT?pletion by the Engineer is given. 

He is to coinmence and prosecute the work tgpon 
the .road at such points as may be directed by the Engineer 
within ten ( 10 ) days from and after the si/^ning of the 
contract, and shall continue work thereon until cornpletion, 
except as herein provided. 

He further agrees to co:Tplete the same on or be- 
fore the day of A. D Twenty dollars 

for each day that the work shall remain uncornpleted, after 
the time allowed by contract, nay be deducted, as liquidat- 
ed damages, from any moneys due Contractor, unless otherwise 
agreed yjpon by the Park & Pleasure Drive Association, after 
presentation of the certificate of the Engineer recomending 
the extension of the time li?ait of oong^letion. 

The Contractor shall keep the finished roadway 
and earth work in repair for the period of one ( 1 ) year 
from the date of its comj^letion ar.I acceptance, during which 
^time he shall be liable for wear and tear caused by ordinary 
travel, and in addition thereto, for as much longer as for 

any period or period*^ during said year it shall be out of 
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proper condition. It, diiring that tine^ the roadway or any 
part of the work shall, in the judfn^* of the Engineer, 
require repairin^^^ and he sliall diily notify the Contractor 
to mal've such repairs as required, and the Contractor shall 
refuse or neglect to do so to the satisfaction of the said 
Engineer, within five ( 5 ) days from the date of service of 
notice, then the said Engineer shall have the right to have 
tl;ieworlc done properly by other parties and pay the e3q:>ense 
for the same out of the five ( 5 ) per cent, retained* 



stakes ar.d bench narks made and establislied on the line of 
work until duly authorised by the Engineer to remove the 



stop any portion of the work if, in his judgment, the weath- 
er is such as to prevent the same being done properly. No 
allowance of any kind will be made for such stoppage, except 
an ezttension of the time for the coTrgpletion of the work, as 
herein provided. 

ABANDONliENT OP CONTIIACT. If at any time the work under 

contract should be abandoned, or if at any time the Engineer 
should judge and so certify in writing that said work, or 



The Contractor will be required to preserve all 



same. 



STOPPING WORK ON ACCOUNT OP mLATlJZR. 



The Engineer may 
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any part thereof > is unnecessarily delayed, or that the Con- 
tractor is wilxiilly violating any conditions or covenants of 
this contract, or is executing the f^ane in bad faith, then, 
and in that case the Association shall notify the said Con- 
tractor to discontinue all work under this contract* They 
may eir^loy other parties to do the work in such manner as 
they may decide and use such materistl as may be procured 
xxpon the line of aforesaid work, and, if necessary, to pro- 
cure other material for its corgpletion, and charge the ex- 
pense of the said labor and material to the Contractor, 
which e:xpense shall be deducted from any moneys due him \m- 
der contract. In case these e^q^enses shall exceed the sum 
•nfliich would have been payable -under contract, if the same 
had been completed by said Contractor, he or his bondsmen 
shall pay the amount of the exoei^s to the -Association, on 
notice from the Engineer. 

INSPECTION. All directions and determinations necessary 
to give due and full effect to a3iy of the provisions of 
these specifications shall be given by the Engineer. 



be subject at all times to the inspection of the Engineer, 
KBhenever unfaithful and iits^erfect work is discovered, it 



All material and workmanship of smy kind shall 
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shall be innediately repaired or replaced by t3ie Contractor^ 
after due notification fron the Engineer. 



ation to the Contractor for work performed, on presenilation 
by him of the proper certificates of the Engineer in a sim 
not to exceed eighty ( 80 ) per cent, of the amotmt then 
due, together with releases from all liens, if required. 
Fifteen ( 15 ) per oent, will be paid at the completion of 
the work. The remainder of five ( 5 ) per cent, will be 
retained for a period of one ( 1 ) year^ as herein provided 
for. 

conteajctor to instjpj; paxI^ent por labor, material, etc., on 

PINAL ESTDIATE. The Contractor must also furnish said 

Engineer with satisfactory evidence that all persons who 
did work, or furnish material for this contract, or who has 
sustained damage or injury by reason of any act, omission, 
or carelessness on his part or his agents in the prosecution 
of the work, have been duly paid or secured; he shall also 
give notice to said Engineer within ten ( 10 ) days after 
the coi!5)letion of the work, and before final estimate is 
made, that any balance for such work or materials, or com- 
pensation for such damages due, has been fully paid or 



PASJEOTS. 



llontlily payments will be made by the Associ- 
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released. 
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Bond* 

Know All Men by Hiese Presents, that 

of the of 

County of Dane and State of l/isoonsin> as princirai> and 

r,nd , as sureties, 

are held and fimly boimd unto the Park and Pleasure Drive 

-rissociation of lladison, or its assign!^, in the sum of 

dollars, lavfii?. noney of the United States 

of -America, for w2iic2i payment will and truly to be made, we 
bind ourselves, our em.d each of our heirs, executors, and 
administrator.:, jointly and severally by these r^^^sents. 

Sealed with our seals, and dated this 

day of , 1905 • 

Now, therefore, if the above bound en principal 
shall so guard the work and material during the progress 
thereof, that no injury, loss or damge shall occur to per- 
sons or property, and shall save the Park and Pleasure Drive 
Association of liadison harmless from such injury, loss, or 
dama(]e, if any shall occur on account of not guarding the, 
premises when work is being done, and shall observe all 
clauses in the specifications relating to s .fety and have 

coiTipleted the work to conform to the specifications and 
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Bucli damages as may have, been deemed necessary and all 
claims for material and worknanship be paid^ then this ob- 
litjation to be void> otherwise of full force and virtue, 

Seal 

Seal, 

. .Seal. 

-Approved by the Park and Pleasure Drive Aasooi- 
ation> , 19013. 



President . 
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State of Wisoonsin) 

) 

Ccunty of Dane ) ss 

) 

City of Madison. ) 

and 

of Miadison^ If is., and , s\aretiec of the 

principal naned in tlie foregoing bond^ being duly swoTn, 
each for hiraself^ deposes and says he is worth in unincum- 
bered property^ not exennpt from execution under the laws of 

this State, the sum • ••••• 

dollars, after paymnt of all just 'lebts, claims and liabili- 
ties. 

Subscribed and sworn to before me this 

day of 19,.. 



Notary Public in and for Dane County, Wisconsin. 
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